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THE NECESSITY FOR SUCH AN EXHIBITION IN 
AMERICA — DESCRIPTION OF THE BUILD- 
INGS — OBJECTS OF THE EXHIBITION AND 
AIMS OF ITS PROJECTORS—A GENERAL 
INVITATION BEING SENT OUT MEETS WITH 
CORDIAL ACCEPTANCE, 





Herewith will 


tion. It is only two hours from New York 
by rail, and can accommodate, as was seen at 
the Centennial Exhibition of 1876, as many 
visitors as may be attracted to it. 

The exhibition will be held under the aus- 
pices of the Franklin Institute, which has 
been long and favorably known for the high 
character of its faculty and the scholarship 
of its members. 

The preparations for the exhibition have 
so far progressed that rules and regulations 
have been prepared for the government of 
the enterprise and the classification of the 
exhibits. An official report, sent to the RE- 
VIEW, says: 

The different groups will consist of: 1, ap- 
paratus for the production of electricity; 2, 


will be admitted without duty, on the bond 
of the Institute being given that they will 
be kept for the single use of the Institute 
at the exhibition. If arrangements can be 
made by the committee for an unbroken 
water front on the Schuylkill, the method of 
placing an electric light of 100,000 candle- 
power in the bed of the river, to discover 
torpedoes or other implements of warfare, 
will be exhibited by the Ordnance Depart- 
ment of the United States Navy. 

Many responses have already been made 
to the first circular issued. France, Ger- 
many, and Austria have sent auswers, but 
England hus not as yet been definitely beard 
from. <A second circular has been issued, 
and there is reason to believe that a very 











be found a view of the 

building in which the coming International 
building is now in course of covstruction, 
the view having been taken from the archi- 

It is safe to say that no 
country in the world is more 
hibition, fer in no country Ks 
has electrical science met 
tion, and a necessity has 
long existed for a compari- 
tems. 

Only those who have 
mechanical problems can 
realize how advantageous is 
menter. 

Of twenty persons work- 
is safe to say that half of 
them can be of invaluable 
man has worked out one 
part of the problem, another 
different direction, and so 
on; and a mutual exchange 
of mutual advantage 

It may be said without the 
those who are familiar with VIEW OF 
the subject will bear out the 
America that clectrical science—that is to 
say, applied science—received its greatest 
worked out the natural law upon which the 
electric light of to-day is based, and that a 
transmitting sound by electricity But who 
developed a means of making the electrical 
mechanism by which the telephone might be 
used by the public? Both were Americans. 
success here than it was adopted on the other 
side of the water; and the European world 
the telephone that it did not reap the benefits 
of this phenomenally useful invention until 
been with many other electrical contrivances, 

Philadelphia, the city chosen for the exhi- 
an enterprise. It is beautifully situated, 
and, being the second largest city in the 


Electrical Exhibition is to be held. The 
tect’s drawings. 
we 

in need of just such an ex- 
with such general applica- 
son of mechanisms and sys- 
struggled with electrical and 
comparison to the experi- 
ing in the same direction, it 
service to each other. One 
has met with success in a 
of ideas cannot fail of being 
fear of contradiction, and 
assertion, that it was here in 
impulse. It may be urged that Faraday 
German, Reis, worked out the problem of 
light of general utility? Who constructed a 

No sooner was the electric light made a 
was so doubtful as to the practical utility of 
ong after it was in general use here. So it has 
bition, possesses many advantages for such 
United States, is accessible from every direc- 


THE BUILDINGS OF THE INTERNATIONAL ELECTRICAL EXHIBITION TO BE HELD AT PHILADELPHIA 


NEXT AUTUMN. 


electric conductor; 3, measurements; 4, ap- 
plications of electricity; under which there 
are two sub-divisions, apparatus of small 
power and that of large power; 5, terrestrial 
physics; 6, historical apparatus, and 7, edu- 
cational and biographical. The section de- 
voted to measurements is probably one of 
the most interesting to scientists, and the 
least known to the public of any of the ex- 
hibits. It is the purpose of the committee 
to make a notable departure from usual exhi- 
bition ideas, in not giving any medals or 
diplomas. The reports of the judges of each 
department will be given after the fashion of 
a jury, and will be a statement of the facts 
in regard to the size, speed, force, energy, 
resistance, and any other points of the ex- 
hibit which may call for mention. Instru- 
ments of precise measurement will be used 
by the committee of judges, and the conclu- 
sions reached will be the record of the 
judges. By a special arrangement with the 
Treasury officers, such instruments of pre- 
cision as are not to be had in this country 





TAKEN FROM THE ARCHITECT'S DRAWINGS. 


general desire will be evinced throughout 
Europe to be properly represented at the 
coming exhibition. As a matter of fact, it 
is hard to conceive how any electrical inter- 
ests could afford to remain absent; for, as is 
well known. there is an immense amount of 
capital in this country awaiting investment 
in bona fide electrical enterprises of good 
promise. There is no adherence to old. 
forms, no disinclination for innovation, | 
which is continually being exhibited in Eu- 
rope. American capitalists are ready to go 
into anything of real value; any means of 
efficiently and speedily performing that 
which heretofore has been a laborious pro- 
cess readily finds favor in their eyes. 

The second circular sent out by the 
Franklin Institute gives detailed information 
concerning the exhibition that is to be. It 
includes the names of the committee of ar- 
rangements and the special committees, and 
the joint resolutions of Congress allowiag 
exhibitors to have their goods admitted free 
of duty, and the circular of the Treasury | 





Department instructing the Collectors of 
Customs in regard to the reception of goods 
destined for the Electrical Exhibition. 

It also gives the rules and spaces for ex- 
hibits, the regulations governing the exhibi- 
tion, and the charges for space. 


All spaces under 10 square feet......... $2 
From 10 to 100 square feet. ..20c. per sq. ft. 


RATE PER SQUARE FOOT, 


100 square feet at 20 cents........ $20 00 
200 sis Sa.  sankiene 35 00 
300 “BA 46 50 
400 sid ” i. ea peneae ae 
500 ” “« 13  oseanaee 65 00 
600 de | toe 73 50 
700 = “* 113 wT gasenwes 81 00 
800 $65 ~  peneeee 88 00 
ede Gare 94 50 
1,000 - * 10 eT seesewns 100 00 
All spaces measuring over 

a! 1,000 square feet will be 
aalZ charged for at the rate of 10 


cents per square foot. 

Here is a description of 
the building in which the 
exhibition will be held: 

The main building will 
be rectangular, having a 
length on Foster Street of 
283 feet and a breadth of 
160 feet, extending from 
Foster Street to Lancaster 
Avenue on. Thirty-second 
Street, and part of the dis- 
tance from Foster Street to 
Lancaster Avenue on Thirty- 
third Street. A tower sixty 
feet high will be situated at 
each of the four corners of 
this building. One central 
arch of 100 feet span and 
200 feet in length, of the 
Gothie style of architecture, 
will cover the greater por- 
tion of the space occupied 
by this buildiag, while two 
smaller ones. having a span 
of thirty feet and running 
parallel to it on either side, 
will join the towers. The 
building will have second- 
story apartments at its ends 
ou Thirty-second and 
Thirty-third Streets respectively, with 
stairways leading up in the towers from 
the ground floor. The towers themselves 
will be three storics high. Two long and 
narrow hallways will afford communication 
between these apartments. The remainder 
of the ground will be enclosed by a large 
triangular building one story in height and 
joined to the main hall. The main entrance 
to the building will be at the corner of Thirty- 
second Street and Lancaster Avenue, another 
at Thirty-third and the avenue, and one at 
each of the other towers. Five exits are pro- 
vided for on the plans, but desirable changes 
may hereafter be made in the number and 
situation of both entrances and exits before 
the work is completed. 

‘«The meeting of the American Association 
for the Advancement of Science, which will 
be held this year in Philadelphia, and the 
expected presence of many representatives 
of the British Association, which will meet 
this year in Montreal, will,” says the com- 
mittee, ‘‘ attract a numerous and influential 


\. 








all 


scientific gathering in Philadelphia during 


the time of the holding of the exhibition; ard | 
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what may be pra with it. One answer 
| Teally comprehends all. I believe that in 


in order that so exceptional an opportunity | time it will be the almost universal form in 


to promote the interests of science shall not 
be lost, 
authorize the holding of a National Confer- 
ence of Electricians, to convene in Philadel- 
phia at this time. Shovld Congress, in its 


wisdom, make the proper provisions for | 


holding such a conference, the results promise 
to be of much value. 


‘*The scientific character and importance of 


the exhibition have been duly appreciated by 
the United States Government, and the fol- 
lowing official letter issued by the Depart- 
ment of State, conveying instructions to our 
diplomatic officials abroad, is at once as com- 


plete an endorsement of the project as could | 


be given, and a flattering tribute to the repu- 
tation and usefulness of the Franklin In- 
stitute.” 
[copy. ] 
DEPARTMENT OF SraTE, } 
Wasutneton, March 1, 1884. 5 

Srr: I transmit herewith printed copies of 
a circular issued by the Franklin Institute of 
the State of Pennsylvania, respecting an In- 
ternational Electrical Exhibition to be held 
at Philadelphia from September 2d to October 
11th, 1884. 

Although the exhibition will be organized 
and conducted apart from the immediate 
control of the United States, the advantages 
for useful results, which a direction by the 
Franklin Institute confers, have been dis- 
tinctly recognized by Congress. The joint 
resolution of February 26th, 1883, extended 
the privilege of ‘free entry” to all articles 
from abroad which shall be intended and 
used for the purpose of the exhibition, and 
precise instructions have in consequence been 
formujated for the guidance of 
officers. 

It is likewise proper that the offices of our 
representatives abroad should be engaged in 
the same interest to the extent of bringing 
the project officially to the attention of the 
governments to which they are respectively 
accredited, and, by all suitable methods, of 
making known to individuals who are or 
might be interested, the character, standing, 
and profession of the exhibition above desig- 
nated. 

With the object of obtaining from you the 
service just indicated, this instruction is ad- 
dressed. 


customs 


I am, sir, your obedient servant, 
(Signed) Frep’k T. FRELINGHUYSEN. 
The committee say: 
scheme 


““A comprehensive 
of classification has been carefully 
elaborated; a system of rules and regulations 
to govern the internal management of the 
exhibition has been adopted ; provisions 
have been made in the interest of intending 
foreign exhibitors, to relieve them of all 
trouble in respect to the passage of their ex- 
hibits through the Custom House, and for the 
proper reception and care-taking of the same 
on their arrival; and arrangements have been 
made with a number of the leading trans- 
portation companies to return, free of charge, 
goods on which freight charges have been 
paid one way. 

“The above information, expressed in 
detail, has been published in the form of a 
twelve-page pamphlet, which, with a blank 
form of application for space, has been issued 
in the English, French, and German lan- 
guages, and extensively circulated in the 
United States and throughout Europe. 

‘There are evidences at this time, even, to 
indicate that the exhibition will be one of 
unusual interest and value. The active par- 
ticipation of several of the scientific Lureaux 
of the United States Government and of all 
the leading electrical companies is assured. 
Numerous inquiries both from official and 
private sources have been received from 
abroad, and interesting and valuable con- 
tributions from European countries are con- 
fidently anticipated.” 

——— o?/|™gme 


Electrical Possibilities, Prospects, and 
Purposes. 


Mr. Edison says that he is often asked in 
regard to the probable progress of electricity 
in the future, what it is likely to do, and 


Congress has been requested to} 


which energy or power will be used. 

| All who are interested in electrical science 
| have a certain stock of questions which are 
asked over and over again whenever an 
opportunity presents itself. I have made a 
small collection of those oftenest propounded, 
; and will bere answer some of them. 

| One asks: “ Will electricity be the uni- 
versal beast of burden of the future? Will 
|} it carry us and our parcels, hew our wood, 
draw our water, cut our grain, cook our fond, 
heat and light our houses, as well as furnish 
the motive power for our mills and fac- 
tories?” This beneficent result will, I think, 
be attained when electrical science has 
reached the point when electricity can be 
produced directly from the oxydation of com- 
bustibles, instead of interpolating a boiler and 
steam engine in the process. 

Prof. Tice defines electricity as the soul of 
the universe, the vital element of all moving 
matter; and I am asked if Iam of the same 
opinion. I believe it is merely one form of 
motion, and the highest yet discovered. 

Hon. 8. 8. Cox is quoted as having said 
that in the future, perhaps, no other agent of 
locomotion, heat, light, or power will be 
resorted to. This opinion is well founded, 
and is shared by all who have given studious 
thought to the possibilities of electrical 
science. 

As to the changes which will be effected 
by electricity within fifty years in the city of 
New York, I would say that I believe elec- 
tricity will propel the cars of the street and 
elevated railroads, light the city within and 
without its buildings, furnish power for all 
its purposes, work telephones and burglar 
alarms, deliver the opera, convey parcels, 
detect and signal fires, operate tire engines, 
and possibly displace animal locomotion for 
vehicles. 

‘The expression, 


} 


‘storing electricity,’ is 
in common use,” says one. ‘‘Is such a thing 
possible?” In point of fact, it is done every 
day, although as yet not economically enough 
to warrant its introduction as a commercial 
undertaking. 

Another wants to know if the sun is not 
the indirect source of all the electricity in the 
world, or even in the universe. The sun, of 
course, is the source of all energy in our 
comparatively small planetary system. ‘This 
energy takes various forms, one of which we 
call electricity. 

The question I am oftenest asked is, ‘‘ Can 
electric appliances for light, heat, and power 
ever be sufficiently cheapened to become 
available to the poor?” This stage of elec- 
trical development has already been reached 
in light and power. Electricity will prove 
itself a boon to the poor by breaking up 
aggregated industries. This, I believe, will 
be its greatest mission. It will subdivide 
power so that each operator can have his 
own, at a trifling cost, to do what he pleases 
with. 

‘* Will it ever be as useful to the farmer as 
to the manufacturer?” some one asks. I think 
not—at least, not soon—though it may be. 


oe - 


Electric Light Memorial. 


The following testimonial, from all the 
principal business men of Boston, shows 
quite plainly their appreciation of the elec- 
trical light: 

To His Honor the Mayor and the Honora- 
ble Council of the city of Boston: 

Whereas, it has been represented in the 
public press that it is the intention of the 
Committee on Lamps of the Board of Alder- 
men to remove electric lights from the streets 
and public grounds of this city, and to re- 
place them with large gas lamps burning 
from 30 to 100 feet per hour each; and 

Whereas, your memorialists are convinced 
that the electric lights have proved themselves 
necessary for the protection of the persons 
and property of citizens, and that they afford 
the necessary amount of illumination at a 
lower price than it can be furnished by gas; 
and 

Whereas, the streets of this city were never 
adequately lighted until the introduction of 
electric lamps; and 








Whereas, it is anal that the séeiiadien 
of the electric light has greatly benefited the 
city and the people at large by causing a 
great reduction in the price of gas; and 

Whereas, the police department has borne 
testimony to the value of the brilliant :lu- 
mination which only electricity can give, as 
an aid in preventing crime against persons 
and property; and 

Whereas, the plan said to be contemplated 
will result in greatly lessening the amount of 
illumination, with little or no decrease of ex- 
pense; 

Therefore, your memorialists pray that the 
appropriation of $94,000 for electric lighting, 
as set down in the estimate submitted to your 
honorable body for the lamp department in 
the auditor’s estimates for the current year, be 
increased to $125,000, and that the Lamp 
Committee be instructed to increase the num- 
ber of electric lights in this city to correspond 
with this estimate, and that a proportionate 
increase in the number of electric lights on 
the Common and other public grounds be in- 
cluded in said increase. 


Shepard, Soo. &Co., Henry M. Burr, 


( ‘handler & Messenger Bros.& Jones 
Lewis Brown & C Thos. F. Doherty & Co, 
Jackson, Mandell & Daniell, Moulton. Terry & C., 
Claflin, Larrabee & Co., Barnes, Ward & Co., 
Charles A. Smith & Co., Thomas I. Kelly & Co., 
Frederick W. Nickerson, Puffer, Sanborn & Co., 
Charles W. Seabury, Geo. W. Simmons & Co. 
Tilton, yg - Dorr, _ harles H. North & Co., 
Leland, Rice & C¢ . 8. Brown, 
Hawley, Foon & Martin, D. J. A. Tully & Co., 
Hall Rubber Company, Charles E. Mudge, 
Chandler & Farquhar, Henry Sherwin, 
Cushing & Bliss, Phelps Bros. & Co, 
Joseph F. Paul, Franklin, Rolfe & Co., 
Henry Poor & Son, Parker & Woo 
Isaac Fenno & Co., Jno. L. Stevenson & C 0., 
Plympton, Fisk & Co., Lowell Bros. & Co., 
Thomas Mack, pe ag & Denning, 
Miner, Beal & Co, Richard Briggs, 
Rufus S. Frost & Co., W. B. Clarke & Carruth, 
Bonice, Daniels & Gross, . heodore N. Vail, 
Dyer, Taylor & Co., A. Ingham, 
Wheeler, Conant & Blodgett, c AE... W. Slack, 
Farley, Harvey & Co., Griswold, Whitney&Co., 
E. W. Wheelock & Co., Hyde. Wheeler & Co , 
J. H. Hecht, Blanchard, Farrar& Co., 
Henry C. Morse, Cobb, Bates & Yerxa, 
Woods, Perry & Co., Jobn P. Lovell & Sons, 
Chamberlain & Currie, Niles Bros., 
John P. Squire, Joseph Squire & Co., 


and one hundred and fifty others. 


<= 


The Ball Electric Light. 


The Reading (Pa.) Times says that the 
other day we incidentally discovered the 
existence of an electric light system which 
we had not before heard of, but which we are 
inclined to believe will be a formidable and 
successful competitor with the best of the 
systems now in use. Itis the Ball Unipolar 
Dynamo and Arc Lamp, the invention of Mr. 
Charles E. Ball, of Philadelphia, whose pat- 
ents are controlled by Henry Spang, of 
Reading. Dropping in at the Goodwyn 
Meter Works, in Philadelphia, to look at the 
Clerk Gas engine (a Scottish invention about 
being introduced in this country as a rival to 
the Otto Gas engine’, we found one of these 
engines driving a small clectric light plant of 
five arc lamps. Noticing that both dynamo 
and lamps were essentially different in cou- 
struction from any other we had seen, closer 
examination satisfied us that Mr. Ball has 
scored several points on his older competitors. 

We learn from Mr. Spang that important 
improvements are constantly being made at 
their experimental shop in New York, and 
he is confident that the Ball Unipolar system 
will take the lead in electric lighting, motive 
power, etc. He has deemed it best to move 
slow and sure in the matter, so as to be satis- 
tied that every machine turned out will be a 
success. He has not, up to this time, en- 
couraged the general introduction of incan- 
descent lighting, for the reason that the lamps 
are too fragile and the carbon filaments are 
too easily broken and burnt. 

Important improvements are, however, 
being made in incandescent lamps, and also 
in arc carbons, and he hopes during the 
coming summer or fall to bring a general 
system of incandescent, as well as are light- 
ing, which be claims will even surpass the 
present Edison system. 

Every Ball Unipolar dynamo now in use 
is giving excellent satisfaction, and orders 
for it are coming in unsolicited. 

The Ball dynamo at MclIlvain’s rolling mill 
is operating seven Ball arc lainps about this 
mill, and the light given is pronounced the 
best in the city. It also operates six Gate- 
house (not Edison, as previously reported ,) 








snielliinies an. in their office. Mr. 
Spang reports that the said machine has all 
the armatures and field magnets connected 
in one circuit for arc lighting, and is there- 
fore not properly adapted for incandescent 
lighting on account of the intense current 
generated, although it manages to also oper- 
ate the incandescent lights named. 

A different arrangement of armatures and 
field magnets is required for exclusive incan- 
descent lighting, and also for arc and incan- 
descent lighting at the same time from the 
same machine. 

A Ball dynamo having one armature and 
all the field magnets connected in one circuit 
and the other armature in an independent 
circuit, has been in operation at the Clark 
Insulated Wire Works at Bristol, Pa., 
some months past, operating eleven arc 
lamps in connection with one armature and 
about forty incandescent lamps in connec- 
tion with the other armature, and has 
thus far proved itself to be the only practical 
dynamo which can produce both are and in- 
candescent lighting at the same time and in 
a satisfactory manner. 


>_>: 


A Remarkable System of Electric Light- 
ing. 


The Boston 7'raveller says that in the issue 
of Science, of February 15th, is an article re- 
viewing the tests of the different systems of 
electric lighting made at the Cincinnati Ex- 
position. 

The article gives some interesting facts 
concerning the value of the Thomson-Hous- 
ton apparatus, which has recently been 
brought so prominently before the public on 
account of its great simplicity and original- 
ity. 

By means of a very ingenious and perfect- 
ly automatic system of regulation in connec- 
tion with many other valuable features, 
wholly confined to this system, electric light- 
ing is reduced to a point of the greatest effi- 
ciency and economy. In respect to every 
feature of commercial value it has far out- 
stripped all its rivals, and the economy of 
operating it is such that very many local 
companies using other systems have found it 
to their advantage to discard their old appa- 
ratus altogether and install that constructed 
under the Thomson-Houston patents. 

Prior to Jan. 1st, 1883, by reason of un- 
fortunate management, and in consequence 
of attempts of two rival companies to secure 
control of its valuable patents, its system 
had not been geverally introduced. 

The present management, however, taking 
charge of its affairs a little more than a year 
ago, immediately adopted measures to bring 
its merits to public attention, and submitted 
it to several competitive tests with other old 
and well-established systems. In every case 
the Thomson-Houston was triumphant, and 
was awarded the first prize, not only by elec- 
trical experts but by those appointed to re- 
port upon its mechanical and commercial 
features. 

Early in the year there was an exhaustive 
test at Quincy, Ill., in which committees of 
prominent experts and mechanics, after com- 
paring it with other well known systems, 
gave a most unqualified award to this for 
every feature of commercial value. 

At the great Industiial Exhibition at Cin- 
cinnati, referred to above, it received the 
first prize for best arc light. 

The company, having been kept busy 
through the very successful operations of its 
New England agents, the American Electric 
and Illuminating Company, which has done 
almost phenomenal business in the establish- 
ment of local companies, is preparing to ex- 
tend its operations over a wider extent of 
country and to the Pacific coast. 

It has recently removed its manufacturing 
establishment from New Britain, Connecticut, 
to a large new factory at Lynn, where it has 
largely increased facilities for furnishing 
apparatus, We may have occasion to refer 
more in detail to the operations of the Thom- 
son-Houston Company at a later date. 

—-- —— 





One advantage of electric railways will be 
that we shall have good conductors. 





April 3, 1884.] 





HLBOTRICAL REVIEW. 


The Calcutta International ‘Exhibition, the best means of securing the support and 
| co operation of the other governments and 


1883-84, 





GREAT SUCCESS OF THE EAST INDIAN EXPOSI- 
TION—ORIGIN AND PROGRESS. 





Our correspondent at Calcutta sends us the 
following interesting description of the great 
exposition now in progress there: 

After the close of the Exhibition held at 
Christ Church, New Zealand, in 1882, M. 
Joubert, together with a few of the exhibit- 
ors at that Exhibition, including Mr Scott, 
Commissioner for South Australia, and Mr. 
Dilworth, the present Commissioner for Great 
Britain, had a discussion as to the feasibility 
of holding an International Exhibition, on a 
large scale, at Calcutta. The idea was adopt- 
ed as a good one, and steps were immediate. 
ly taken to insure its success. Mr. Scott 
started for Australia, where the scheme was 
taken up by all the Colonies with an avidity, 
the result of which is the important position 
held, and the successful display made by our 
Australian Colonies. We shall deal fully 
with the Australian Courts later on, but we 
may here mention that the various Govern- 
ments cordially gave their support to the 


administrations. Mr. Buck, Secretary to 
the Government of India in the Revenue and 
Agricultural Department, was invited by 
His Honor, the Lieutenant-Governor, to un- 
dertake the organization of the Indian sec- 
tion, and to secure the assistance of the local 
Governments for this purpose. Mr. Buck 
offered to procure the magnificent collection 
now on view in the Indian Courts for the 
moderate sum of 50,000 rupees. This he 
divided into two portions, about 30,000 ru- 
pees being devoted to art wares, and the re- 
mainder to raw products and rough maou- 
factures, and to defray the working expenses 
Mr. Buck, in dealing with the local Govern- 
ments in the name of the Government of 
India, invited them to devote sums from 
their local revenues, and offered to give, on 
an average, 5,000 rupees to each Government 
on condition that they would, in their turn, 
contribute a hke sum. They not only com- 
plied with the request, but, in most instances, 
more than doubled the sums voted to them 
by Mr. Buck, and also lent their aid to in- 
duce local manufacturers to send on loan 
large collections of their wares. The result 


was cota presented stile appearance, 
and was fairly, althouzh not uncomfortably, 
crowded long before the Viceregal party ar- 
rived. The large square was gaily decorated 
with flags and banners, bearing various de- 
vices, while over the whole Court a gaily 
colored canopy was suspended, which, al- 
though it failed to keep out the rain which 
came through with a steady persistency that 
would not be denied, added very materially 
to the general effect. The electrical instal- 
lations are excellent and excite a great deal 
of admiration and I think that the speedy in- 
troduction of the are and incandescent sys- 
tems are both insured. I shall note some 
further matters of interest in my next letter. 
a 

Electric Roads in London. 





PRACTICAL APPLICATION OF ELECTRICITY TO 


RAILROADS. 





The 7imes says that what the rapid transit 
commissioners are doing in the laying out of 
cable roads in this city is being done in Lon- 
don with electricity as the motive power, and 
soen that city will be a net-work of rapid 
transit electric railways. Attempts in this 


_s 


or 10,000 shares of £10 exch, ay the com- 
pany can only use electricity as the motive 
power. The road passes under the Thames 
in a tunnel which is now being dug. This 
work, with that of the underpinning neces- 
sary along the line, makes it a difficult piece 
of engineering, but it will be finished as soon 
as possible. The Siemens have taken a con- 
tract to operate the road for a year. A third 
company, with a capital of £500,000, has 
laid out four new routes of electric railroads. 
These routes are from St. Martins-in-the-Fields 


to St. Giles in the Fields, 3 furlongs 7.4 
chains in length, from Piccadilly to St. 


James, from St. Giles to Newgate, and from 
Newgate to St. Michaels. These roads are to 
be fitted up with handsome cars, and the 
Siemens dynamos will furnish the current. 

| ee 


The Question of Cost. 





The question of economy seems to be the 
point on which street lighting by electricity 
or gas largely depends. Let us, for argu- 
ment, consider the question of retaining the 
electric lights solely on the basis of cost— 
dollars and cents paid for precisely the same 


article—aside from the manifold advantages 

















THE CALCUTTA INTERNATIONAL EXHIBITION 1883-4 


scheme, and the following sums were sanc- 

tioned by Parliament in furtherance of the 
objects in view: 

For New South Wales... 

Mic, 

South Australia 

Tasmania.... 


36,000 rupees. 
66,000 
36.000 
24,000 Pe 


Nor was Mr. Dilworth less successful, for 
within a few months—some eight or nine, 
we believe—he, as official agent for Great 
Britain, had secured the co-operation of a 
very large number of English firms, while in 
addition to this powerful support, the mer- 
cantile community of Great Britain, gener- 
ally, 
prise to swell the ranks of exhibitors. 


is that we have now on view a collection 
of Indian wares and products, the value of 
which must be little short of 5,000,000 rupees 

Inaddition to the important aid afforded 
by Government above referred to, we must 
not forget to mention that the work of con- 
struction has been entirely carried out by 
Government officials. To Col. Trevor, R.E., 
of the Public Works Department, Bengal, 
and his indefatigable subordinates the credit 
must, in this respect, be given. Of the val- 


‘uable work done by Dr. G. Watts, another 


came forward with their wonted enter- | 


In the meantime M. Joubert had come on | 
to Calcutta to discuss the project with the | 


Lieutenant-Governor of Bengal. It was, at 
first, his intention to take upon himself the 


whole responsibility of the speculation— | 
for in that light he looked upon the scheme | 


—asking only the patronage of the Govern- 
ment and a free grant of space on the maidan 
for the erection of the necessary buildings. 
Further enquiry as to the attendant difficul- | 
ties, however, induced M. Joubert to turn to | 
Government for official support. 


having been obtained for the Bengal Govern- 


| 


} 


| 


The sanction of the Government of India | 


Government official, placed on special duty 
in connection with this Exhibition, we shall 
speak later on when treating of the Economic 
Court, with which his work is principally 
identified. 

We may close this introduction by saying 
that from the time the idea of holding an 
International Exhibition at Calcutta was first 
mooted in New Zealand in 1882, until the 
day of the opening ceremony, December 4th, 
1883, the scheme has been pushed forward 
with a vigor as remarkable as successful both 
by the promoter and the body of able men 
| deputed to carry out their wishes by the 
| Governments of India and Bengal. 

The inaugural ceremony, which took place 
on the 4th of December, was unfortunately 
somewhat marred by the rain, which fell in- 


ment to assist M. Joubert to hold an Interna- | cessantly throughout the proceedings. Not- 
tional Exhibition in Calcutta, the advice of | withstanding this drawback, however, the 
the Government of India was solicited as to| grand quadrangle in which the ceremony chains. The capital of this road is £100,000, 


country to substitute electric railroads have 
not as yet got beyond the period of promises, 
stock-jobbery and speculation. The success 
of the Brighton Electric Railroad has stirred 
up general interest in London, and the work 
of building similar ones is rapidly progress 
ing. The Brighton Road extension will be 
opened at the end of this month. The short 
road was operated from August 2, last year, 
to January 4 last, and in that time 30,000 
passengers were carried. This road only 
ran from the aquarium to the chain pier, and 
had a gauge of 2 feet. A Siemens motor 
was used, run by an Otto gas-engine of 2- 
horse-power. The car was small, and only 
carried 10 passengers. Jn order to continue 
the road a mile further on, it was decided by 
the operating company to relay the track 
with a new 2-foot 9-inch gauge. This has 
been done, and the road is to be opened in a 
few days. As before, a Siemens dynamo will 
furnish the current, and the dynamo will be 
run by an Otto gas-engine of increased pow- 
er. The generator and engine are to be situ- 
ated under the sea-wall in a vault. During 
the time of the road’s operation last fall there 
was not a day that it did not pay a profit. 
Work is now being rapidly pushed on the 
Charing Cross and Waterloo Road, which 
will run from the Waterloo Station of the 
London and Southwestern Railway to Char- | 
ing Cross, a distance ef five furlongs and two 


| conceded the electric light as an illuminant 
for the public streets and as a guardian of 
the public safety. In the report of the 
superintendent of lamps of the city of 
Boston the official figures give the cost for 
maintaining five large gas lamps in Temple 
place (including one at the corner of Tre- 
mont street,-as $546.50. Only two of the 
five lights burn all night. Should the five 
be burned all night, the annual cost would 
be $746.45. 1 claim that two electric lights, 
one placed, say 100 feet from Tremont street, 
on the upper side of Temple place, and one 
placed about the same distance from Wash- 
ington street, on the opposite side, would 
light that thoroughfare much better than the 
five gas lamps costing $546.50. The cost for 
two electric lights would be $474.50, and, 
furthermore, they would burn all night, 
which, as I have said, is not the case at 
present and is a great desideratum. 

Boston, March 22, 1884. C. 
oe 

‘*Lucy,’ said one South Side girl to 
another last night, ‘‘somebody wants to 
speak to you over the telephone.” 

«Ts it a gentleman or a lady?” 

‘* A gentleman.” 

‘*O dear! you answer him.” 


““Why, he wants to speak to you.” 
‘“T wouldn't dare to talk through the tele- 
| phone to- aight you know I’ve been eating 
jonions, 1 step into the back yard and you 
can tell him I’m out.’ 


S. G. 
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The Eastern Imperial Electric Light Com- 
pany’s certificate of incorporation was filed. 
it bas a capital stock of $500,000, divided 
into 5,000 shares of $100 each. The incor- 
porators, who are also the trustees for the 
first year, are Eleazer B. Loring, Wm. F. 
Pepper, and George C. Wilde. 

———_—_ +> —-—__——_ 

A certificate incorporating the Globe Elec- 
tric and Underground Conduit Company was 
filed last Thursday in the County Clerk’s 
office. The corporators are John M. Walsh, 
Geo. R. Curnamond, Charles Reynolds Logan, 
J. Clayton Erb, and Wm. D. Neilson. The 
company’s capital stock is $2,000,000, divided 
into 200,000 shares of $10each. The operations 
of the company are to be carried on in this 
and other cities. The trustees are William 
D. Neilson, Francis Martin, and Albert E. 
Schaible. 

2 ee 

The Standard Oil Company, which has now 
a controlling interest in the New York Steam 
Company, proposes to introduce the Parker 
electric light system in this city, having con- 
cluded negotiations with the Parker Com- 
pany, of Little Falls, through the Steam 
Company. Stockholders of the Steam Com- 
pany have also organized the New York and 
Brooklyn Electric Light Company, and _pur- 
chased an interest in the Sawyer-Man system. 
—- 

The Twelfth Cincinnati Industrial Exhibi- 
tion of Industry and Art to be held from 
September 3d to October 4tb, 1884, will give 
quite prominent place to things electrical. 
In the Exposition circular now before us, we 
find (Department F. Clause 72): ‘‘ Industrial 
applications of electricity, telegraphic and 
telephonic apparatus, electric motors, elec- 
tric lighting and signaling apparatus, dyna- 
mo electric machines, electro-plating appa- 
ratus,”’ 





——— o<—pe -— 

An international competition is invited by 
the Second Teyler Society of Haarlem for a 
gold medal worth 400 florins, for a critical 
study of all that has been said for and against 
spontaneous generation, especially during 
the last 25 years. Details may be had by ap- 
plication to ‘‘La Maison de la Foundation 
du feu M. P. Teyler van der Huist, Haar- 
lem.” 


=> — 

A report has been communicated to the 
Academy of Sciences, Paris, by the French 
Minister of the Postal and Telegraph De- 
partment, on the thunder storms which vis- 
ited France during the first six months of 
last year. From the full and detailed tables 
it is learned that in all there were 9 persons 
and 78 animals killed, and about 50 persons 
and 7 animals injured by lightning. 


——__ egp>e——_————- 
The Bank of England is lighted with 150 
Swan high-tension iocandescent lamps. A 


horizontal portsble engine drives the dy- 
namo-electric machine, of an electro-motive 
force of 120 volts and a current of 60 am- 
péres, which charges a 55-cell Faure-Sellon- 
Volkmar battery to supply the lamps. An 
Anderson patent maguetic safety cut-off is 
introduced to prevent, automatically, excess 
of current. 





—-- ——_ 


Lewiston and Auburn, Me., have Electric 
Lights. 





Lewiston, March 26.—After a practical 
test, the Lewiston and Auburn Electric Light- 
ing Company have purchased from the 
American Illuminating Company all its rights 
and privileges in the twin cities. About 100 
lights are now being burned here, with much 
satisfaction. Hon. George C. Wing, chair- 


man of the Republican State Committee, has 
been chosen president of the board of di- 
rectors. 








A New Cambridge Company. 





The Cambridge and Somerville Electric 
Light Company are in the field, and their 
prospectus has been issued to the public. 
The latter presents a strong case, and their 
appeal to the public is already stated. It is 
proposed to get in operation a plant of one 
hundred are lights as soon as practicable, 
and have a general distribution of them 
through Cambridge, Somerville, Watertown 
and Arlington, Massachusetts. When the 
stock subscriptions are completed, and con- 
tracts for light signed, the management will 
forthwith proceed to put in their plant and 
operate it. This plan of introducing the 
electric light to a community is a novel one, 
and deserves the attention of the public and 
electric light companies throughout the coun- 
try. The scheme is based upon what is 
termed true business ethics, and, when fully 
carried out, will prove extremely beneficial 
to the local stockholders, as well as those in- 
terested in promoting and forwarding the 
project. The capital of the Cambridge 
and Somerville Company is also wisely put 
at a low figure—$75,000; 750 shares, at $100 
each; and every share should command the 
full price asked, from the fact that there 
seems to be no inflation anywhere. On the 
contrary, the basis of their organization is 
excellent, and wisely carried-out plans should 
give Cambridge and the surrounding towns a 
company managed upon business principles. 
The company is incorporated under Massa- 
chusetts laws, and have secured rights to 
prosecute a ‘‘general electric lighting, heat- 
ing and power business; that is to say, the 
business of producing, using and supplying 
light, heat and power generated by means of 
electricity, and to do all things necessary and 
incidental to the prosecution of said busi- 
ness.” 

The Board of Directors are: Ex-Mayor Saml. 
L. Montague, President; Senator Henry H. 
Gilmore, Vice-President; Ex-Senator Leander 
M. Hammon, Treasurer; Councilman Edgar 
R. Champlin, Secretary; Mr. Samuel Elder, 
General Manager, and Mr. Henry E. Irvine. 

The two last-named gentlemen are well 
known to the electrical world through their 
connection with the American Electrical and 
I}luminating Company, of Boston, and their 
practical experience in the business must add 
greatly to the successful working of this new 
enterprise. 

The Thomson-Houston system of electrie 
lighting, to be used by this company, is un- 
doubtedly one of the best in the field to-day. 
Its recognition as one of the leading systems 
is now felt and known throughout the world. 


The recording of impressions given by 
light and sound opens the door of a strangely 
novel world to us, The latter is especially 
weird. Living thoughts are impressed on 
inanimate material. Phonography is as yet in 
its childhood. Some day the proclamation 
of closet whispers will be realized with an 
2ase which will abolish privacy. A secret, 
silent instrument, disgnised as a parcel, foot- 
stool or book, will note and keep the record 
of evcry word spoken in the chamber where 
it is laid. The debates in Parliament will be 
intrusted to a machine, and, instead of turn- 
ing toa page of Hansard, the inquirer will 
press a button and cause the redeliverance of 
the speech itself out of a platinum throat. 
The most popular of future inventions 
would, for a time at least, be an ‘‘ electro- 
scope.” By the aid of this distant scenes 
would be summoned to the eye, and club 
idlers be enabled to watch the progress of 
remote battles in the ease of the smoking 
room. Instead of maps with colored tin 
flags, shifted each day as the wire brings in- 
telligence of the campaign, they would see 
the meeting of the very armies themselves. 
The sheets representing this would be laid 
upon a table or hung up in the hall. Then 
men might glance at it, as they do at the 
telegrams during a debate, and note how the 
fight went two or three thousand miles away. 
We have at present, however, got no further 
than the fact that if the mouth of a telephone 
were opened on a distant field of battle we 
could hear it going on, and probably discern 





some screams of the wounded in its din, as 
we sit far away by the peaceful fire of home. 
—Leisure Hour. 

—— as 


Ericsson’s Solar Engine. 





Nature (London) illustrates Ericsson’s sun 
motor, and describes it as follows : 

“The bottom of the rectangular trough 
consists of straight wooden staves, supported 
by iron ribs of parabolic curvature secured 
to the sides of the trough. On these staves 
the reflecting plates, consisting of flat 
window glass silvered on the under side, are 
fastened. It will be readily understood that 
the method thus adopted for coucentrating 
the radiant heat does not call for a structure 
of great accuracy, provided the wooden 
staves are secured to the iren ribs in such a 
position that the silvered plates attached to 
the same reflect the solar rays towards the 
heater. The trough, 11 feet long and 16 feet 
broad, including a parallel opening in the 
bottom, 12 inches wide, is sustained by a 
light truss attached to each end ; the heater 
being supported by vertical plates secured to 
the truss. The heater is 6} inches in diame- 
ter, 11 feet long, exposing 130X9.8=1274 
superficial inches to the action of the re- 
flected solar rays. The reflecting plates, 
each 3 inches wide, and 26 inches long, inter- 
cept a sunbeam 120 80=23,400 square 
inches section. The trough is supported by 
a central pivot, round which it revolves. 
The change of inclination is effected by 
means of a horizontal axle, the entire mass 
being so accurately balanced that a pull of 
five pounds applied at the extremity enables 
a person to change the inclination, or cause 
the whole to revolve. A single revolution of 
the motive engine develops more power than 
needed to turn the trough and regulate its 
inclination so as to face the sun during a 
day’s operation. The motor is a steam 
engine, the working cylinder being six inches 
in diameter, with eight inches stroke. The 
piston rod, passing through the bottom of 
the cylinder, operates a force pump of five 
inches diameter. By means of an ordinary 
crosshead secured to the piston rod below 
the steam cylinder, and by ordinary connec- 
ting rods, motion is imparted to a crank 
shaft and fly-wheel applied at the top of the 
engine frame, the object of this arrangement 
being that of showing the capability of the 
engine to work either pumps or mills. The 
average speed of the engine during the trials 
last summer was 120 turns per minute, the 
absolute pressure on the working pistons 
being thirty-five pounds per square inch. 
The steam was worked expansively in the 
ration of one to three, with a nearly perfect 
vacuum kept up in the condenser inclosed in 
the pedestal which supports the engine 
frame.” 


= 
A Boston contemporary says of electricity, 
that the age of steam is being supplanted 
by the age of electricity. It conveys intelli- 
gence, it furnishes light, and that it can and 
will be applied as a motive power we have 
little doubt. The only difficulty appears to 
us to be in collecting the electricity in a suf- 
ficient quantity, and controlling its action 
after it is collected. We see no reason why 
it should not become a motive power in the 
hands of man—it is the motive power in the 
hands of God. It is that power by which 
the whole planetary system is upheld and 
governed, keeping each orb in its prescribed 
place, giving to it its diurnal and annual 
motions, producing the seasons, and com- 
municating both light and heat. Indeed, if 
we were to say that it is physical life, acting 
in subordination to the spiritual .life which 
is within us, we might not be far astray. It 
is certain that it pervades all things, and is 
essential to animal and vegetable existence. 
Being, then, necessary to the existence of 
life—being, under Deity, the animating prin- 
ciple in all things, holding the millions of 
globes poised in space, and moving by fixed 
laws which it has impressed, rendering these 
globes the fitting habitation for intelligent 
beings—it need not excite surprise if it be 
finally made subservient to man in his com- 
mon avocations; if it not only move his ships, 
his railroad cars and his machinery used in 





mechanical business, as it is now applied to 
lighting his cities and giving him perpetual 
daylight, if he so desire. 

It is inexhaustible, and therefore can per- 
form its functions without waste of material. 
It is perpetual and invariable in its action 
upon the various planets, and we have ouly 
to discover a mode of collecting and con- 
trolling it to make it useful to man in all bis 
complicated relations. When this discovery 
has been made, then shall we have a great 
revolution in science and mechanics, and a 
road will be opened to new discoveries, which 
has heretofore been closed to us. 
> — 

TO THE PROPOSED RETURN TO 
SOUTH BOSTON. 


OPPOSITION 
GAS IN 





The proposed intention of the committee 
of the city government, having charge of the 
lighting of the streets, to substitute gas on 
the alleged plea of economy, in numerous 
localities now illuminated by the electric 
light, has awakened a public interest in the 
matter which conclusively shows with what 
favor the electric lights have been received, 
and the opposition that would be made to 
any change. It has been thought best by 
the committee to first make the change in 
South Boston, and to reduce the sixty-five 
electric lights now in use in that locality to 
sixteen, the remaining fifty to be replaced 
with gas lights, burning four and five feet 
per hour, and to locate five large gas lamps, 
consuming thirty feet per hour, at the junc- 
tion of crowded thoroughfares. A canvass 
made by a Traveller representative among 
the prominent residents of South Boston re- 
veals an almost universal sentiment in favor 
of the continuance of the electric light. 
Among those who expressed an opinion were 
many business men and professional gentle- 
men, who unhesitatingly favor the continu- 
ance of the new system on account of the 
many advantages of its use. In the city 
proper, where the electric lights have been 
placed in dangerous localities, the crowds of 
loafers that formerly congregated in those 
places, to the annoyance of passers-by, and 
oftentimes danger to life, have been dispersed 
by ‘too much light.” This is particularly 
an advantage to suburban residents who take 
late trains to their homes from the western 
and southern depots. As regards electric 
lights for bridges, Mr. N. E. Story, superin- 
tendent of the Prison Point Bridge, in the 
Herald, says: ‘‘ As bridge lights they have 
no equal, for I can safely travel from one 
place to another as well and as quickly as in 
daylight. In cases of drowning, or rescue 
from or locating the exact spot of the person 
in the water, it is of the greatest value. 
Many persons have’ been drowned and as- 
saulted in the vicinity of Prison Point 
Bridge and their outcries been heard, but it 
was so dark nothing could be seen. When 
three electric lights would light the street 
from the old prison to Craigie Bridge, their 
advantage to the public generally is as the 
gas-lights to the old-fashioned oil lamps forty 
years ago, and I hope to see them on Prison 
Point Bridge, and every place where need- 


ful.” 
—_ ——— 





A German technical journal gives the fol- 
lowing method of producing a bronze-like 
surface on iron or steel, which prevents rust: 
The object to be acted upon must be cleaned 
so as to take off all oxidation or other im- 
purity. It is then exposed for two or three 
minutes to the action of the vapors of a heated 
mixture of hydrochloric acid and nitric acid 
in equal portions, at a temperature ranging 
from 550 to 650 degrees Fahr. After the 
objects have cooled, they are to be rubbed 
over with vaseline, and again heated until the 
vaseline begins to decompose. This treat- 
ment with the vaseline has to be repeated 
once. Should a lighter coloring than bronze 
be desired, it can be produced by mixing 
acetic acid with the other acids. 

——_ -+ae—_—__ 

The Chapman Electric Motor Company 
also filed its certificate of incorporation, the 
corporators being Siegmund F. Meyer, Asher 
T. Meyer, Charles C. Peck, Wm. H. Chapman, 
and Philip L. Meyer. The company has a 
capital of $500,000, divided into 5,000 shares 
of $100 each. 
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Gas Against Electricity. 





SENTIMENTS OF TAX-PAYERS AND CITIZENS 
ON THE MATTER. 





In view of the proposed change in lighting 
South Boston, a representative ot the Traveller 
called on the Superintendent of Lamps, Mr. 
Hugh J. Toland, at City Hall, and was 
courteously shown the contemplated plan for 
reducing the number of electric lights. The 
change is indicated by four sizes of pins ona 
map. Sixty-five electric lights are in use in 
South Boston at the present time. Of this 
number sixteen are to remain, while fifty 
will be replaced by gaslamps. The Com- 
mittee on Lamps propose to light the whole 
of Broadway with gas lamps, to consume 
five feet per hour; Fourth street from A 
street to Dorchester street ; then Dorchester 
street from Broadway to Dorchester avenue ; 
I street from First street to Eighth street. 
The remaining portion of the peninsula is to 
be lighted with gas lights consuming four 
feet per hour. In addition to these it is the 
intention of the committee to locate five 
large gas lights to consume thirty feet per 
hour, as follows : 

One at thecrossing or the New York & New 
England railroad on A street at Boston wharf ; 
one is to take the place of the electric lamp 
on Dorchester avenue at the foot of First 
street; one at the corner of Dorchester 
avenue and West Fourth street ; one at the 
corner of Dorchester avenue and West 
Fifth street, and one at the corner of 
Dorchester and Telegraph streets. The 
committee further intends to take ail 
electric lights out of Independence square 
and Thomas park and replace with gus 
lights, with a view of furnishing a better 
street lighting service 

AT LESS EXPENSE TO THE CITY. 

South Boston is an important arm of the 
city, with 70,000 inhabitants, and has several 
heavy taxpayers. It is not proposed to re- 
linquish electric lights for gas without a 
strong protest. 

In order to ascertain the sentiments of tax- 
payers and citizens in regard to the plan, the 
following gentlemen were questioned by a 
Traveller representative, and the subjoined 
expressions were given : 

Councilman Lappen said: I favor the 
electric lights decidedly, and the more the 
better tendency to decrease crime. I prefer 
the electric light to gas, and my only regret 
is that we have not an electric light on every 
prominent corner all over the peninsula. 1 
don’t think the tax-payers of South Boston 
would object to pay the difference. To 
leave us only sixteen would be but a drop in 
the bucket. 

A professional gentleman gave his opinion 
that the electric lights should not be abol- 
ished but regulated, and should be placed 
in lonely thoroughfares, and where stores 
were few. Life and property are better 
protected by electric lights than the free use 
of gas. 

Mr. Henry Souther said the electric lights 
are very pretty and very expensive. They 
have advantages and disadvantages. 

Councilman George H. Bond said the 
electric lights are the best protection to life 
and property that can be given in South 
Boston. Places heretofore infested with street 
loafers, are free from that nuisance to-day. 
I am of opinion that a petition to retain the 
electric lights would receive the endorsement 
of nearly all the tax-payers and citizens, and 
as far as the increase of the expense to be 
incurred, I would be more willing to bear it 
for that purpose than any other outlay I 
know of. When the dispensing with the 
electric lights is contemplated a monster 
petition will be sent to City Hall 

AGAINST THE PROPOSED CHANGE. 

Mr. S. A. Woods was of the opinion that 
a reasonable number of electric lights should 
be judiciously dispensed at prominent cross- 
ings and squares, as they could be placed to 
better advantage than at the present time. 
At the street crossings there should be three 
gas burners instead of one. 

Mr. A. M. Stetson said it is totally un- 
necessary to have any of the parks lighted 





after the 1st of October until the Ist of 
April, as they are not to be considered as 
thoroughfares. On account of the beautiful 
effect, as well as the practical results of 
electric lights, they should be retained to a 
certain extent and be placed on prominent 
corners and at junctions. In all cases it 
would not do to rely on electric lights till 
more improvements are made, as they have 
gone out frequently at night. The tele- 
phones and electric wires should be protected 
against contact with those of the electric 
light, and the wires should be laid under- 
ground in some way not to be influenced by 
storms. Gas should be an auxiliary to the 
electric light. I consider the electric light a 
luxury, and say by all means let us have it. 

A business man of South Boston said 
there is not any too much light, and now 
that the public are educated to it, it will not 
be satisfied without it. 

Mr. W. H. H. Flynn said he would be 
sorry to see the electric lights removed. In 
this advancing age it would be retrograding 
to decrease it. In a very short time the 
svstem would be so developed that all the 
disadvantages would be overcome, and as 
inventive men make new discoveries the ex- 
pense would become less. The city should 
place two or three electric lights between the 
Old Colony Railroad crossing and Dorchester 
street. The city is advancing all the time, 
and the world looks to Boston to take the 
lead. 

IT PAYS THE CITY TO HAVE 

Mr. Vincent Laforme said he favored gas 
lighting in preference to electric lighting not 
only for economy but for general use, the 
former being more reliable than the latter. 

Mr. Thompson Baxter has not given the 
subject much attention, but is favorably in- 
clined to the electric lights being retained— 
some of them at least, and those particularly 
in the more conspicuous places. 

Ex-Councilman A. F. Lanten, said for the 


GOOD LIGHTS. 


| prevention of crime the electric lights were 


an auxiliary to the police. The electric 
light has been one of the best preventtives 
against crime, and there are less obstructions 
on the sidewalks than by the use of oil or 
gas. 

Judge Burbank, of the South Boston 
Municipal Court, said there is less crime 
committed in light than in darkness. 

A gentleman who is confined to his house, 
located on a corner, and who can look upon 
several streets and see the different kinds of 
lights, said: I notice that the electric light 
frequently goes out without any apparent 
cause, and if the same amount was expended 
for gas as for electric light the city would be 
better served. 

Dr. J. Sherman said he thought we had 
much better light with the electric lamps 
than gas, and that the additional expense is 
comparatively slight, and that for the same 
amount of light with gas the expense would 
be greater. There is no surety that the 


PRESENT PRICE OF GAS WILL CONTINUE. 


Representative Henry E. Hosley was of 
opinion that from an economical standpoint 
he should almost object to have the electric 
lights remain, but as a safeguard to life and 
property they are inestimable. 

Ex-Representative Dr. A. H. Wilson said : 
I should regard any change in the plan for 
lighting South Boston, so recently inaugu- 
rated, with very great disfavor, believing 
that such changes can only be made at great 
cost, and furthermore regarding the intro- 
duction of electric light as a necessary im- 
provement, the interest of preserving the 
safety of its inhabitants. Any change at the 
present time would, in my opinion, be hasty 
and unwise legislation. 

Rev. James A. Sallaway considered it 
would be unwise to diminish the electric 
lights. 

A gentleman acquainted with gas works 
said that the large lamp with three Bray 
burners, at the corner of Broadway and 
Dorchester street, consumes 30 feet of gas an 
hour, with an illuminating power of about 
108 candles. There is a mistaken idea exist- 
ing as to the candle power of the electric 
lights. That of an ordinary arc light is 
stated at 1,000 candles; but in reality it is 





‘ ! 
but 250 candles, as the electric light is tested 


from four sides, and the sum of the four 
tests is given as the illuminating power. 
The illuminating power of gas is obtained 
by testing one side of a gas flame by direct 
comparison with a sperm candle, and the 
result is the actual candle power. 

Dr. M. F. Gavin is perfectly willing to pay 
the increased cost for the electric light, in 
preference to gas. The electric light is 
much safer in case of fire, as it can be 
speedily cut off. 

IT IS ALSO INVALUABLE TO FIREMEN. 


Dr, L. D. Packard was in New York, and 
his views were not fully obtained ; but a few 
days ago he said to the scribe, ‘‘ These elec- 
tric lights are fine for those who are out at 
night. Don’t you think so ?” 

The South Boston Citizens’ Association, at 
a meeting h.ld Wednesday evening, resolved 
to memorialize the City Council not to dis- 
pense with the electric lights. 

Mr. Harrison Loring said that it is for the 
interest of the city tolightall public parks more 
thoroughly than they have ever been by gas. 
I say it is for the best interests of the city 
because I know from my own observation, 
and from the testimony of others, that our 
imperfectly lighted parks and public grounds 
have been found to be convenient places for 
immoral conduct, as they are comparatively 
safe places for concealment from public 
view. The advantages of electric lighting 
of our public grounds can be summed up in 
a few words, as follows: Safety of life, 
security of property, less immorality, for 
brilliant illumination prevents crime. 

Ex-Speaker Noyes said: In my judgment 
it would be false economy. One electric 
light is worth many gaslights to illuminate 
our streets. And one such light is equal to 
a man on the police force in the night, as it 
enables them at night to cover a large area. 
Any thief may want their removal. 

Rev. C. H. Spaulding said he regarded the 
electric lights as a great luxury and of im- 
mense value to any neighborhood in which 
they are located. Their removal would be 
an unspeakable misfortune. It is demon. 
strated that when rightly managed there is 
no bazard to human life in their use. The 
very rare accidents are no valid argument 
against them. 

Dr. A. T. Davison said he would regard it 
a great calamity to have the electric lights 
removed. The dark corners and doorways 
formerly infested at nights by loafers are now 
deserted. 

Dr. C. B. Belt said: I enjoy the electric 
light and consider it an excellent thing, 
especially placed in places where loafers 
were accustomed to congregate. 

-— ie —— 


Lighting Cities by Electricity. 





Mr. Leonard Henkle writes as follows: 

**On the 9th of this month the New York 
Tribune stated the yearly cost of lighting the 
City of New York to be ‘seven million dol- 
lars,’ giving Thomas A. Edison as its author- 
ity for making the statement. The Buffalo 
Express and some other papers reproduced 
the article immediately thereafter, upon the 
ground that the figures given by Mr. Edison 
were correct. Mr. Edison ought to knuw 
the cost of lighting New York, as he was 
among the first to place electric light in com- 
petition with gas in that city. 

“‘T am glad, however, that these papers 
were so ready to publish the statement, and 
that they and Mr. Edison gave it out to the 
public, instead of me, because it will readily 
appear, and reasonably, too, that every gas Co. 
now in operation, will combine to oppose me 
with relentless fury in my attempt to bring 
the electric light down to the present price of 
gas, and even lower, when my plans are 
fully consummated, and that every possible 
means will be used to throw my statements 
into discredit, to prevent capitalists from as- 
sisting to carry out my plans. On the part 
of these compunies, and every newspaper 
subsidized by them, there is every motive for 
opposing and none for helping me, except 
where a desire to benefit the public by a 
cheaper system of lighting, or a personal 
knowledge of me or my plans, furnish the 
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motive for remarks; and in the latter connec- 
tion I refer with pride to the fact that 
none of the Rochester or Niagara Falls 
papers have ever made disrespectful remarks 
about me or my plans. 

“It is evident, however, that the figures 
given by Mr. Edison had reference to the 
combined cost of every kind of lights used 
in New York for both public and private 
purposes, for I have official figures from that 
city giving the yearly cost of public lighting. 
I have also received official statements from 
more than fifty other cities. A few are here 
given: 
8S. McCormick, Supt. of Lamps, 


reports New York.... 
Wn. J. Tate, City Clerk, reports 


$467,774 00 


ENE nae 324,783 40 
T. J. Mahoney, Comptroller, re- 
SU Ss + 2nasse0ds00s0s 148,559 90 


Joseph Beck, Lamp Inspector, 
reports Jersey City........... 81,809 50 
‘* Now to the basis of argument furnished 

by Mr. Edison and the New York Tribune, 

and they will certainly ask to be believed 
regarding the truth of their own statement. 

‘*If it costs $7,000,000 yearly to light New 
York City, with a population of 1,206,590, 
we can easily determine the cost of lighting 
other cities and towns, for this fixes the yearly 
cost for each inhabitant at about $5.80. 

‘‘ There are fifty-four cities and towns of 
note along the N. Y. Central R. R. line from 
Niagara Falls to New York, inclusive, with 
an aggregate population of 1,736,511, accord- 
ing to the census of 1880. Then we reach 
Brooklyn and Jersey City, with combined 
populations of 659,465, which, added to 
those on the line, makes a total population 
of 2,895,976. This number, multiplied by 
$5.80, amounts to the sum of $13,896,660 
every year. 

‘Tt is 461 miles from Niagara Falls to 
New York, leaving 39 miles out of 500 for 
reaching Brooklyn and Jersey City and for 
mains in these cities and New York, enabling 
us to reach and command a yearly income of 
nearly fourteen millions of dollars by laying 
only 500 miles of connections—an income 
which, after paying all current expenses, 
would, in less than two years and eight 
months, pay for twelve acres of land at 
Niagara Falls, embracing improvements 
and views affording an annual income of 
about $49,000; would pay for the erec- 
tion and construction of the finest build- 
ings and most powerful and costly ma- 
chinery on the globe, forever controlling the 
use of the greatest unvarying water-power in 
the world, besides laying underground con- 
nections with every city and town of note in 
the United States and Canada, allowing that 
the whole cost is $30,000,000. 

‘“When we aggregate the population of all 
these cities and towns, and estimate the 
yearly income that would accrue, at one-half 
the present cost of gas, we have a sum suf- 
ficient to pay for all of which I have spoken 
in less than ten months, and which can be 
maintained forever after for less than three 
million dollars against an annual income of 
more than $40,000,000; for be it remembered 
that the current of electricity costs nothing, 
nor does the water-power to propel the ma- 
chinery to transmit it, for nature furnishes 
both in unlimited supply and free to man. 

“In connection with the figures herein 
contained touching only one line and source 
of income for showing the ‘commercial 
practicability, I would also submit to 
the honest consideration of every intelli- 
gent person the overwhelming proofs daily 
brought out by practical tests and applica- 
tions proving that the generation, induction, 
transmission, storage and subdivision of the 
current of electricity for lighting purposes is 
no longer a matter of experiment or doubt. 
Electricity is now used in nearly every city 
inAmerica and Europe for lighting purposes.” 
MARCH 24, 1884. 

Dear Sir :—Will you please inform a con- 
stant reader what varnish or paint is suitable 
to coat wood that is to be used in a set of 
cells for a bichromate battery, and oblige, 
yours truly, F. M. Grey, 

Ass’t Chelsea High School, 
27 Marlboro st., Chelsea, Mass. 
ANSWER : 

Use well+seasoned wood soaked in par- 
affine, or paint it with a coat of asphaltum 
or shellac,—Ep. 
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Tke Metropolitan Telephone and Tele- 
graph Company, of this city, are rebuilding 
their exchange at the corner of Sixth Ave- 
nue and Broadway, and putting in a new 
multiple switch-board. This is the second 
multiple board they have put in here. 

——eegpo—_—_- 

Official returns of the New England Com- 
pany show that 183 subscribers were added 
last month, and that one new exchange was 
established. 

—_ +o —__—_ 

News from India says that the settlement 
of pending questions connected with the 
protection of the Indo-Persian Telegraph 
has been arranged. The Kahn of Khelat 
has accepted the responsibility of protecting 
the line and the employes. 


When the dear girls at the telephone die 
and go to heaven, won’t they be able to recog- 
nize every angel by his halo? If the dear 
girls at the telephone don’t attend to business 
a little, when they die they will be more apt 
to recognize the angels by their Hello.— 
Major D., Old Guard. 

—-—— -- ope 

The Rocky Mountain Bell Telephone Com- 
pany finds it possible, in that exceedingly 
dry climate, to put telephones on a common 
barbed wire fence, and make a satisfactorily 
working line in that way. The company 
has one line about sixty miles in length, one- 
third of which is of barbed wire. The line 
works perfectly. 

————_ +> 

New England telephone shares sold at 36 
Friday morning, and a little later the directors 
met and voted to pass the quarterly dividend 
in April. It was a question of borrowing 
money or passing the dividend, and the con- 
servative policy prevailed. Some objection 
may arise among stockholders, but they will, 
on reflection, probably prefer a temporary 
sacrifice to the crestion of a permanent lien 
in the shape of bonds before their stock. 
= 

PHILADELPHIA.—A suit was commenced 
on the 20th inst. in the United States Circuit 
Court for the Eastern District of Pennsylva- 
nia, by the American Bell Telephone Com- 
pany and the Bell Telephone Company, of 
Philadelphia, against the Baxter Overland 
Telephone Company, Geo. W. Mears, Morris 
H. Alburger, and others The complaint is 
based on the telephone patents of Alexander 
Graham Bell. The defendants are charged 
with infringing the Bell patents. An injunc- 
tion is asked for and damages claimed. 

——_- ee —_—_—__- 

The Netherlands Bell Telephone Company, 
formed in December, 1880, now has a total 
number of subscribers amounting to 2,053. 
In Amsterdam there are 1,076 subscribers to 
the company’s system; in Arnheim, 121; in 
The Hague, 156; in Rotterdam, 494; in Gro- 
ningen, 64; in Utrecht, 76; in Haarlem, 58, 
and in Zaandam, 19. Several of these ex- 
changes have only been established during 
the last fifteen months. The number of calls 
per month in Amsterdam, where an ex- 
change was established in July, 1881, now 
amounts to 101,500. 





—_- —— 
New Postal Telegraph Bill. 





Wasurneton, D. C.—The bill introduced 
by Representative Morse, on the 24th ult., 
to provide for the transmission of corre- 
spondence by telegraph is the Gardiner G. 
Hubbard scheme for a postal telegraph com- 
pany, and creates that gentleman and his 
associates a corporation for the performance 
of postal telegraph service, under contract 
with the postmaster-general, bearing the 
name of the United States Postal Telegraph 
Company. Should this bill pass it would 
establish a very pleasant occupation for the 
above named gentelmen and their friends, 








Telephone Talk Between Here and Boston. | 


Experiments were made last Thursday and 
Friday by the American Bell Telephone Com- 
pany in transmitting conversation between 
this city and New York, over a No. 12 copper 
wire built especially for the experiments. A 
metallic circuit was established, and with the 
aid of ordinary telephone instruments, with- 
out special adjustment, the faintest whisper 
of conversation could be heard. Previous 
experiments have been made, but none so 
successful as this. 

— 
The Telephone at Naples, Italy. 


A curious telephone experiment is reported 
from Naples. Mr. Moltein, the sub-director 
of the Telephone Company of Naples, and an 
zeronaut made a balloon ascent. Mr. Moltein 
made experiments as to the possibility of 
telephonic correspondence with the earth, 
and, though one of his wires broke almost 
immediately, the other acted well enough, 
and the voice of his assistant reached him 
loudly and clearly. The remaining wire, 
however, shortly became entangled with the 
telegraph wires over the city, and Mr. Moltein 
was obliged to abandon it; but before doing 
so he had noticed that electric 
been established proceeding from the earth 
to the balloon, and accompanied by crackling 


currents had 


sounds. 


.—_: 

We had an agreeable call, says the Hm- 
metisburg Chronicle, recently, from Messrs. 
Miller, superintendent, and G. H. Morgan, 
manager of the Chesapeake and Potomac 
Telephone Company, from Frederick city. 
The object of their visit was the introduction 
of the telephone into Emmettsburg. They 
are certainly the right men in the right place, 
courteous in manner, thoroughly conversant 
with their business, and apt and lucid in ex- 
planations of its details. Their 
altogether entertaining. We arranged for the 
introduction of the instrument into our office, 
and we are pleased to learn that the gentlemen 
have made fifteen contracts in this place, and, 


visit was 


among others, at St. Joseph’s House and Mt. 
St. Mary’s College. Thus we overcome the 
complaint of the past that communication 
with Baltimore was easier than with the town, 
but two miles distant, while Baltimore is sixty 
miles, 


>> 


A Landing for the New Cable. 


Bosron, March 26.—The Commercial Cable 
Company, which owns the new Mackay- 
Bennett cables, to-day completed the pur- 
chase of the land necessary for a landing at 
Rockport, on the north shore, at a point 
known as Cape Hedge, at the southerly end 
of the town, nearly opposite Thatcher’s 
Island. The site of the landing is just inside 
a small arm of the mainland. The property 
was purchased for the company by its agent, 
Mr. Ward, of New York. The company will 
begin at once the erection of a building in 
the Gothic style, and will also erect a two- 
story structure, to be used as a main office, 
in the center of the town. The point where 
one of the cables is to land has, during the 
past few years, been aftractive as a summer 
resort, and there are in the locality several 
elegant summer residences. 

-_ 
Another Manager Resigned. 





Mr. S. M. Cortright has tendered his 
resignation as superintendent of the Eastern 
Division of the Pennsylvania Telephone 
Company, to take effect April 1st next. 
There is no business which is subjected to 
so many disturbances, annoyances, and com- 
plaints as the telephone. Mr. Cortright has 
over 700 subscribers in his district, and the 
constant worriment to which he has been 
subjected during the past year in order to 
keep the lines and instruments in proper 
working order, and reduce the number of 
complaints of the subscribers to a minimum, 
has been attended with sleepless nights, a 
great strain on his system, and a gradual 
impairment of health. He has, therefore, 
found it necessary to retire from the tele 





phone business and seek recreation for a few 
months, after which he will engage in the 
coal business, in which he has had consider- 
able experience. 
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Bell Telephone Company. 


ANNUAL MEETING OF THE STOCKHOLDERS ON 
TUESDAY, THE 25TH ULT., IN BOSTON—THE 


ELECTION OF OFFICERS—EXCELLENT RE- 
PORTS FROM THE DIRECTORS AND TREAS- 
URER, 


The annual meeting of the stockholders of 
the American Bell Telephone Company was 
held March 25th at the Meionaon. There 
was a fair attendance, though not as large as 
that of a year ago. President W. H. Forbes 
occupied the chair, and after he ad called 
the meeting to order, Clerk Charles E. Hub- 
bard read the call for the meeting as follows: 

Boston, March 15, 1884. 
To the Stockholders : 

Notice is hereby given that the annual 
meeting of the stockholders of the American 
Bell Telephone Company will be held at the 
Meionaon, No. 78 Tremont Street, Boston, 
on Tuesday, the 25th day of March, 1884, at 
11 o’clock in the forenoon, for the following 
purposes: 

1. To elect officers for the ensuing year. 

2. To consider and act upon the question 
of amending article 1 of the by-laws to pro- 
vide that the annual meeting of the stock- 
holders shall be held on the third Tuesday of 
February in each year, instead of on the last 
Tuesday of March. 

3. To transact such other business as may 
then properly come before the stockholders. 

It was then formally determined that a 
quorum of the stockholders was present, the 
minutes of the Jast meeting were read and 
accepted, and President Forbes then sub- 
mitted the annual report of the directors, 
which was in full as below: 

THE DIRECTORS’ REPORT. 

The growth of our business for the past 
year has been healthy, and in some directions 
very active. The demand for new telephones 
fell off during the winter months, but the 
net output for the year was 57,299, against 
60,337 for the previous year. This falling 
off seems to be partly due to dullness in gen- 
eral business, and partly, perhaps, to the fact 
that in some parts of the country telephone 
managers have put their strength into con- 
nection of towns with each other, which, 
though adding to the value of each exchange, 
does not increase the number of instruments 
in use as much as if the work was done on 
the exchanges themselves. The increase in 
this branch is very marked, the number of 
miles of wire having increased during the 
year from 13,653 to 29,359. The following 
tables give a comparative statement of the 
statistics of the business: 


EXCHANGE STATISTICS. 
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Exchgs. in operation 735 890 165 
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In the hands of li- 
censes under rental 249,711 307,010 57,299 


Since the last report 165 new exchanges 
have been built, 13,417 miles of new wires 
added in the exchanges, and 25,798 new sub- 
scribers connected. The treasurer’s statement 
for the year ending February 29, 1884, and 
the report of the auditing committee are 
appended. The former shows that the gross 
earnings of the year were $2,295,594.07, and 
the net earnings $1,475,431.37, as against 
$972,044.28 the year before, an increase of 
$503,000. Adding balance of income from 
previous year and miscellaneous credit items, 
we have a total of $1,734,804.78, out of which 
dividends have been paid of $1,051,479, 
$334,441.61 carried to surplus account, leav- 
ing a balance to our income account of 
$348,884,17. Our chief source of revenue is 
still from rental of telephones, the receipts 
of which were $1,695,678.58. The divi- 
dends upon our stock in licensed companies 
amounted to $440,923, an increase of over 
$200,000. The income from extra territorial 
lines was $45,819.68, and this item should be 
largely increased in the coming year. The 
amount received from the increase of the 
capital stock has been used in the payment 
of the notes of the company and in the fur- 
ther purchase of interests in licensed com- 
panies. Jn addition to the cash purchase of 
interests in local companies, $9,998,850 has 
been received in the stock of those companies 
for licenses issued, and our holdings in those 
companies now amount to about $19,000,000. 
The business of nearly all the licensed com- 
panies is reported in prosperous condition, 
and these companies are generally earning 
and paying fair dividends. The demand for 
new lines continues, and, as it would be 
unwise to fail to meet the same promptly, it 
will be important for most of the companies 
to provide for considerable construction ex- 
penses during the present year. The same is 
true in Canada, where the Bell Telephove 
Company’s affairs are in good condition, and 
6 per cent. dividends are paid upon its capital 
of $1,000,000. Construction expenditures to 
the extent of some $100,000 must be provided 
for these, and the managers in Canada are 
making arrangements for this in Montreal at 
the present time. 

A consolidation of the companies operating 
in Maine, New Hampshire, and Vermont, and 
all of Massachusetts except the portion li- 
censed to the Southern’ Massachusetts Tele- 
phone Company, was arranged in the autumn, 
a new company being formed called the New 
England Telephone and Telegraph Company, 
which took over the business on the 1st 
October. For the stock interest held by us 
in these companies, and for our prop rty in 
Boston, with a permanent license for the 
whole territory, we were paid a majority of 
the stock of the new company, upon which 
we waive dividends to an amount corre- 
sponding to the conditions existing in the old 
companies. 

The business of the New England com- 
pany is increasing and promising. There 1s 
a steady demand for new connections with 
its exchanges, and also a demand for lines 
between many of the towns, which ought in 
all the more urgent cases to be met. The 
company has met with losses by the fire in 
January in its principal exchange, and the 
repeated sleet storms in February, while the 
weather has been such as to render work on 
construction and maintenance all over New 
England unusually slow ard _ expensive. 
The net earnings will not be sufficient to 
provide funds for necessary construction as 
well as for dividends, and the question of 
providing for these needs is before the 
directors of that company at the present 
time. 

The tendency toward consolidation of 
telephone companies noticed in our last re- 
port has continued, and is for the most part 
in the interest of economical and convenient 
handling of the business. The connection 
of many towns together, causing large terri- 
tories to assume the character of great tele- 
phone exchanges, made it of importance to 
bring as large areas as possible under one 
management, to ensure simple and conven- 
ient arrangements for furnishing rapid inter- 
communication. As methods are devised 
for making the telephore commercially use- 





ful over long lines, the advantages of this 





April 3, 1884.] 


BLECTRICAL REVIHW. 


tg 








centralization of management will be still 
more apparent, as well as the importance to 
the public of having the business done in 
large territories under one responsible head, 
with far reaching connections throughout 
the whole country. To make this service of 
the highest value to the people will be com- 
plicated enough under one control. 

Were it in the hands of many competing 
companies the confusion resulting would be 
very serious, as the value of the telephone 
will be largely measured by its capacity to 
give prompt connection with all parts of the 
country. 

The question of bringing this about to the 
best advantage is the one to which we have 
now to address ourselves. The task is no 
light one, and it is one in which we have a 
common interest with the public; and in 
spite of the prevailing opinion that the de 
velopment of the telephone substantially 
under one control is against public interest, 
we believe that an intelligent examination of 
this question would demonstrate that this is 
not true, and that in no other way could the 
desired results be obtained and the difficulties 
be surmounted so rapidly and so well as by 
the present one. 


It is desirable also that the difficulties 
attending any radical change from _ the 


present overhead system of wires should be 
better understood. It is common to see in 
the public papers round statements that the 
wires ought to be at once ordered under- 
ground. In this matter weand our associates 
have the strongest motives for wishing to get 
wires underground as far and as soon as it 
can be done without destroying the efficiency 
of the’ service. The plant would be more 
permanent, and, no longer liable to inter- 
ference from municipal authorities or indi- 
viduals or destruction from storms, its main- 
tenance would be cheaper and easier. But, 
although short trunk lines work fairly well 
beneath the surface, as shown in Boston and 
elsewhere, in the present state of the art it is 
impracticable to put the bulk of the wires 
underground without interfering seriously 
with facilities upon which the public are 
now getting to depend. Conversation over 
long lines (those.reaching the suburbs even) 
is difficult and oftea impossible to those who 
are connected through the underground 
cables. Were the electrical difficulties over- 
come, a mixed system would still be needed, 
as the distribution of the wires would prob- 
ably have to be overhead, as well as the 
wires in the more sparsely covered parts of a 
city. Overhead cables are rapidly coming 
into use, and as they can be taken on small 
fixtures and carry many wires in a small 
compass, while attracting far less notice than 
the open-wire system, besides being safer in 
case of storm or fire, their adoption is a step 
in the right direction, and will go far to 
remedy the evils of the present overhead 
system. 

Whenever we have had an opportunity to 
explain the difficulties attending this ques- 
tion to committees of legislatures who have 
been called upon to consider it, we have 
satisfied them that at present no general 
change to underground wires can be at- 
tempted for telephone service. 

The question of rates deserves careful 
consideration. Complaints in this respect 
are less common than formerly, as the facili- 
ties have been increased and the service im- 
proved, and it may safely be said that a 
large majority of those who use the tele 
phone most now feel that they receive full 
value for the price paid. 

The complaints as to rates are often made 
thoughtlessly and in ignorance of the ex- 
penses and risks which attend the business, 
but the business is too new to enable us to 
say what is the fairest system of charges, or 
to have established with certainty what is 
the cost of operating the business and main- 
taining the plant. 

A few facts that we do know bear upon 


| distances 
\for which at least 100 words each way 
|can be had if desired, with allthe advantages 





this question and are worthy of attention. 
The number of connections in the United | 
States is now estimated as at the rate of | 
215.280,000 per annum, or 485 per sub- 
scribereper diem, The cost of these con- | 
nections varies from 244 to 514 cents each, | 
and depends partly upon the skill and! 


economy of the exchange management, 
partly upon the number of calls per diem 
and partly upon the kind of service paid 
for ; 2. e., some exchanges charge low rates 
and put a number of persons on a line ; the 
connection is slower and worth less than 
where each person pays enough to have a 
separate wire. It is estimated that 29,00 
miles of extra-territorial wire are now 
giving 5,220 connections per day, or 1,879,- 
200 per annum. The average rate for 
inside of 35 miles is 25 cents, 


of immediate response. The average rate to 
the public at telephone toll stations for short 
circuits is 15 cents. The average price of 
telegraph messages in the United States is 38 
cents, and for distances inside of 35 miles 
about 20 cents—and the rate for short cir- 
cuits is about 15 cents. These rates are for 
ten words, the reply costing the same, with 
delay according to circumstances. It is 
doubtful whether any company except one 
doing a business of as vast a volume as that 
of the Western Union Telegraph Company 
could give telegraph communication as 
cheaply as this. 

We do not think that the telephone 
charges appear unreasonable when it is re- 
membered that a telephone exchange wire 
that is only used five times in the twenty- 
four hours has to be maintained in idleness 
most of the time with enough operators 
always on duty to meet the maximum of 
calls that are liable to be made, whereas a 
telegraph wire is kept working and earning 
day and night, only ag many being put up as 
can be kept busy, with some margin for 
accidents. Moreover it should not be lost 
sight of that short as is the time since our 
business was started it has been the fate of 
most of the telephone companies to reorgan- 
ize and rebuild their exchange more than 
once, as the necessities of the service re- 
vealed themselves, and that the companies 
are by no means at the end of their costly 
changes yet. 

The electrical department continues its 
work of original investigation, of experi- 
ments upon apparatus, of examination and 
testing of all new inventions that appear, 
and of tests and experiments required in the 
suits. Several inventions which promise to 
be of great value in the future development 
of the business have been produced during 
the year. Especial attention is being given 
to long line service, and we have just built a 
line between Boston and New York, now 
almost ready for trial ; with this we shall see 
whether sufficiently good results can be ob- 
tained for commercial purpose, and if the 
result is satisfactory, we propose to have the 
experiment at once followed by the establish- 
ment of lines for public service between 
these and other points of importance. We 
have renewed our arrangements with Mr. 
Bell for his experimental work, and that of 
his associate in the Volta laboratory, and all 
telephonic inventions made by these gentle- 
men belong to the company. They are now 
at work upon some investigations of im- 
portance, and we shall hope for valuable 
results. 

Our legal expenses continue large, and this 
must be expected, until several of the suits 
now in progress are finished. 

The stockholders have been annoyed by 
having pamphlets and newspaper articles 
repeatedly sent to them in the interest of 
companies claiming to have valuable tele- 
phone rights with which they proposed to 
take the field, or to destroy the value of the 
patents of this company. The purpose of 
this method of attack is manifestly to alarm 
our stockholders and create distrust in the 
public mind as to our property. This seems 
to us unwarrantable and wholly unusual 
among business men of repute, a weapon 
only likely to be used by those who have no 
confidence in legitimate business methods for 


|their ends, and we have declined to take 


part in the attempt to carry the contest into 
the newspapers or to be drawn into negotia- 
tions with parties, who we are advised, have 
nothing of value to sell. 

As some of our stockholders, unused to 
litigation and unacquainted with questions 





of patent law, have made some inquiries of us 
as to the meaning of these frequent attacks, 
we have thought it proper to send to each 
stockholder and to our licensees, who are 
equally interested in all that concerns us, 
the brief and arguments of our counsel in 
the recent case against the Overland Com- 
pany in Philadelphia, where the story of the 
principal claimants is made public, as well 
as an interesting account of Mr. Bell’s inven- 
tion. 

As to the litigation during the past year 
upon Mr. Bell’s telephone patents: The suit 
against Dolbeer ef. al was argued on final 
hearing early in July. The Court rendered 
a decision confirming its former decision in 
the case. The accompanying letter from 
Messrs. Chauncey Smith and J. J. Storrow 
gives the present condition of our suits 
against the People’s Telephone Company and 
the Overland Telephone Company, from 
which it will be seen that the gentlemen have 
the same confidence in a satisfactory termi- 
nation of the Drawbaugh litigation they 
have always expressed: 

Boston, March 18, 1884. 
William H. Forbes, Esq., President Ameri- 
can Bell Telephone Company. 

Dear Srr:—The most important litigation 
under Mr. Bell’s telephone patents during the 
past year has been the suits which involve 
the Drawbaugh controversy, now approaching 
a hearing. The Drawbaugh story rests upon 
oral testimony. A very large number of 
witnesses have been called upon both sides 
Your counsel have always felt that this oral 
testimony for the defence, although at first 
sight it appears formidable from its mass, 
does not, when subjected to intelligent scru- 
tiny and compared with indisputable facts, 
present the character or weight required to 
meet the positive proof and the documentary 
evidence introduced by the Bell Company. 
We have not changed our views in this re- 
spect. In January, 1884, a motion for a pre- 
liminary injunction under the Bell patent 
against the Overland Telephone Company 
was argued in Philadelphia. The evidence 
in the Drawbaugh case, so far as taken, was 
introduced for the defence. Your counsel 
had expected eithertbat the Court would ex- 
amine and consider that evidence, or else, if 
out of deference to the New York court, 
where the Drawbaugh case was pending, and 
where the Drawbaugh Company were under 
injunction, it declined to examine it, would 
place this Overland Company in the same 
position as the Drawbaugh Company. But 
the Court took a middle course, and deter- 
mined to examine nothing and decide noth- 
ing, but suspend action until a reasonable 
time had been afforded for the principal case 
to come to a final hearing. A fortnight after 
the oral announcement of this determination 
the Overland Company sought to have a de- 
cree entered, which, by ils language, seemed 
to imply that the Court had denied the in- 
junction on its merits. The Court refused 
to enter the decree so asked for, and, stating 
that it did not wish to be understood as hav- 
ing denied the injunction, entered an order, 
Feb. 6, 1884, as follows: 

‘* After hearing and consideration, it is or- 
dered, in view of the peculiar circumstances 
of the case, that the motion stand over for 
the present, with leave to either party to call 
it up hereafter.’ 

There is reason to expect that the principal 
case will be argued during the coming term 
at New York. 

(Signed) CHAUNCEY SMITH, 
JAMEs J. STORROW.” 
REPORT OF AUDITING COMMITTEE. 
Boston, March 19th, 1884. 
William H. Forbes, Esq., President Ameri- 
can Bell Telephone Company. 

DEAR Srr:—I enclose herewith the report 
of Mr. C. T. Plimpton, the accountant em- 
ployed by me to examine the books of ac- 
count of the American Bell Telephone Com- 
pany forthe year ending February 29th, 1884. 
Yours truly 

W. G. SALTONsTALL, 

Committee on Accounts. 


(Signed) 





Boston, March 18th, 1884. 
I hereby certify that I have examined the 
books and accounts of the treasurer of the 





American Bell Telephone Company for the 
year ending Feb. 29th, 1884, as follows: 

The cash book’s dates, debits and credits, 
and al] accounts pertaining thereto, includ- 
ing all real accounts, the journalisings, stock, 
ledger, stock investments, bills receivable, 
bank accounts, and cash on hand. In my 
investigations have found everything in con- 
nection with the above correct. That all 
disbursements, as entered in the cash book, 
are sustained by approved vouchers. The 
certificates of stock investments and bills re- 
ceivable, which the ledger calls for, are on 
hand or properly accounted for, and the 
statement of the treasurer, as exhibited by 
him Feb. 29th, 1884, is in accordance with 
the make-up of the book on that date. 

(Signed) CHarves T. PLimpron, 
Accountant. 

With the acquirement of large interests 
in our licensed companies comes the necessi- 
ty of more oversight of the business, and, as 
faras it can be obtained without absolute 
ownership, au exact comparison of results. 
The organization of the company should be 
shaped to meet these requirements, and with 
proper watchfulness and effort on our part 
we may expect steady growth and improve- 
ment in the character of our business in all 
its branches. 

For the Directors. 
W. H. Fores, President. 
ELECTION OF OFFICERS. 

The above report as presented was accepted 
and placed on file, and the election of officers 
was then proceeded to, resulting in the choice 
of the following-named: Charles E. Hubbard, 
Clerk; Wilham R. Driver, Treasurer; and 
Messrs. Francis Blake, Charles P. Bowditch, 
Charles $8. Bradley, George L. Bradley, 
Channing Clapp, Alex. Cochrane, William 
H. Forbes, Charles Eustis Hubbard, Gardi- 
ner G. Hubbard, Robt. B. Minturn, Wm. G. 
Saltonstall and Thos. Sanders, Directors. 

President Forbes then announced that 
when the second article in the call relative to 
the changing of the date for holding the an- 
nual meetings was inserted, it was proposed 
to have the fiscal year commence January 
Ist, but as the returns from the sub-com.- 
panies were very slow in coming in, and as 
on this account it would be impossible to get 
the accounts of the corporation all made up 
before the first of March it had been deemed 
advisable to take no action on this matter. 

In response to his query as to whether 
there was any other business to come before 
the meeting, Mr. P. 8S. Grand offered a reso- 
lution, prefacing it with a few remarks. It 
was subsequently withdrawn, 

-_ 
The Electro-Chemical Equivalent of 
Silver, 








The quantity of silver in grammes deposited 
by a coulomb of electricity is generally called 
the electro-chemical equivalent, and the 
figure is usually given as .0011340. Under 
the C. G. 8. (centimeter-gramme-second) sys- 
tem of units, the figure becomes .011340, for 
one coulomb is one-tenth of the C.G.S. unit 
of quantity. A recent determination of Lord 
Rayleigh, however, makes the corresponding 
figures .0118 and .00118. It follows that a 
current of an ampére will deposit 4.025 
grammes of silver per hour. Lord Rayleigh’s 
result was obtained with great care, and is 
probably as accurate as we may expect to get 
it for some time. It will prove very useful 
in calibrating electric current meters. It 
was obtained with a silver plate voltameter 
containing nitrate of silver solution. 

- Sa 

Recent and very satisfactory trials have, 
we understand, been made by the National 
Telephone Company on their trunk line be- 
tween Greenock and Glasgow,’of a telephone 
circuit devised by Mr. Smillie. The tele 
phone instruments at each end are each con- 
nected in circuit with a flat circular coil of 
wire, without a core, and the earth. These 
coils are confronted by equal and parallel 
coils of wire, also without cores, and in cir- 
cuit with,the main line wire and a loop line, 
thus forming a continuous going and coming 
circuit. The message is induced into the line 
by these coils, which, not having soft iron 
cores, exercise little retarding influence on 
the currents, — Engineering. 
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Give Us Electric Railroads—Endless Rope 
Projects Not Wanted. 





It is rumored, and indeed it has been 
openly charged, that the Rapid Transit Com- 
mission, which has been sitting for some 
time in this city, were appointed through the 
influence of that detestable monopoly and 
bad-smelling ring, the Standard Oil Com- 
pany. This commission has talked about 
nothing but endless ropes as a means of pro- 
pulsion, notwithstanding the fact that the 
endless-rope railway on the Brooklyn Bridge 
has never ceased to be anything but a lament- 
able failure. 

The whole town has believed that there 
was something very suspicious in the fact 
that this so called Rapid Transit Commission 
was able to devote so much of its time to this 
subject without remunesation of any kind, 
and to travel even as far as Chicago at their 
own expense; but it was not until quite re- 
cently that the secret leaked out, and now 
the presence of a colored gentleman on the 
rapid transit fence is so apparent that only 
those totally blind can fail to see him. 

It seems that the Standard Oil Company is 
indirectly connected with a company which, 
when not engaged in blowing the public 
streets in the air, endeavors to supply a cer- 
tain very limited portion of the community 
with steam. Having more steam on hand 
than there is likely to be any demand for, 
the brilliant idea occurred to the Standard 
Oil Company’s stockholders and their copart- 
ners that it wouldn’t be a bad idea to take 
charge of the rapid transit business of the 
city of New York and supply the necessary 
steam for the propulsion of cars and tram- 
ways. This would place the city of New 
York in the position of an adjunct to the 
Standard Oil Company, and be still another 
proof that the tail is sometimes strong enough 
to wag the dog. 

Through the scheming of these people the 
public is not permitted to reap the benefits of 
electrical carriage, which has given such evi- 
dence of excellence that it is being adopted 
in many parts of Europe. Attempts in this 
country to substitute electric railroads have 
not as yet got beyond the period of promises, 
stock-jobbery, and speculation. 

There is much talk of a Broadway arcade 
railway, and here is the place for a com- 
mencement. The time for endless-wire rail- 
ways, like the time for stage coaches, has 
gone by. 

We were the first to adopt the electric light 
and the telephone, but owing to stock-jobbing 
the Europeans, who rarely adopt anything 
until they hear from America, as to its prac- 
tical success, are way ahead of us. A report 
says: 

The success of the Brighton Electric Rail- 
road has stirred up general interest in Lon- 
don, and the work of building similar ones is 
rapidly progressing. The Brighton Road ex- 
tension will be opened at the end of this 
month. The short road was operated from 
August 2, last year, to January 4, last, and 
in that time thirty thousand passengers were 
carried. This road only ran from the aqua- 
rium to the chain pier, and had a gauge of 
two feet. A Siemens motor was used, ran 
by an Otto gas-engine of two-horse power. 
The car was small, and only carried ten pas- 
sengers. In order to continue the road a 
mile further on, it was decided by the operat- 
ing company to relay the track with a new 
two-foot nine inch gauge. This has been 
done, and the road is to be opened in a few 
days. As before, a Siemens dynamo will 
furnish the current, and the dynamo will be 
run by an Otto gas-engine of increased power. 
rhe generator and engine are to be situated 
under the sea-wall in a vault. During the 
time of the road’s operation last fall, there 
was not a day that it did not pay a profit. 

Work is now being rapidly pushed on the 
Charing Cross and Waterloo Road, which 
will run from the Waterloo station of the 
London and Southwestern Railway to Char- 
ing Cross, a distance of five furlongs and two 
chains. The capital of this road is £100,000, 
or 10,000 shares of £10 each, and the com- 
pany can only use electricity as the motive 
power, The road passes under the Thames 
in a tunnel which is now being dug, This 
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| woek, with that of the underpinning neces- 
sary along the line, makes it a difficult piece 
| of engineering, but it will be finished as soon 
as possible. The Siemens have taken a con- 
| tract to operate this road fcr a year. A third 
}company, with a capital of £500,000, has 
| laid out four new routes of electric railroads. 
| These routes are from St. Martins-in-the- 
| Fields to St. Giles-in-the-Fields, three fur- 
|longs 7.4 chains in length, from Piccadilly 
to St. James, from St. Giles to Newgate, and 
from Newgate to St. Michaels. These roads 
are to be fitted up with handsome cars, and 
the Siemens dynamos will furnish the cur- 
rent. 

The public demands that the best mode of 
conveyance shall be furnished. Electricity 
has shown itself to be superior to all other 
agents for the propulsion of motor. 

Not all the monopolies in the land, headed 
by the Standard Oil Company, which is the 
rankest of all, can thwart the will of the 
public. We must have electrical railways in 
the city of New York. 
—-_ 
{s Prof. Chandler Interested in Water- 

Gas Manufacture? 





What has come over Prof. Chandler? Some 
time since he was removed from the Board of 
Health of this city, and since, it would seem, 
te has devoted much of his time to recom- 
mending as an illuminant a dangerous, in- 
deed, we might truthfully say a deadly, fluid 
called water-gas. 

Recently a bill was presented in the New 
York Legislature looking to a prohibition of 
the manufacture of water-gas in the State. 

Last week, before the State Board of 
Health, Prof. Chandler gave his opinion on 
the water-gas question. Here is a report of 
what he said: 

‘‘Water-gas, he contained three 
times as much poisonous carbonic ox‘de as 
coal-gas, and yet practically was no more 
dangerous. In cases of suffocation by it, the 
victims would die just as surely from coal- 
gas, but in a little longer time. The reason 
why there were more cases of suffocation 
from water-gas than coal-gas was, Prof. 
Chandler said, because in the places where 
suffoeations usually occur, as in hotels and 
apartment houses, more Water-gas was used. 
Water-gas was used by half the people in 
New York, especially in hotels and theaters, 
and nobody considered it dangerous except 
the coul-gas companies. Prof. Chandler fur- 
ther said that the reason why water-gas had 
not been introduced into Europe was the 
difficulty of manufacturing it there, owing 
to a lack of anthracite coal. He added that 
although water-gas was heavier than coal-gas, 
it could not sink down and smother a person, 
because it was two-thirds lighter than air, 
He insisted that it had a decided odor. as 
every illuminating gas had, and that it fur- 
nished 50 per cent. more light than coal-gas 
for the same price.” 

After the experiments which have been 
made both in this country and in Europe— 
experiments, albeit, made with a settled pur- 
pose to show water-gas to be at least com 
paratively healthful, and the signal failure of 
each and every attempt—it seems strange that 
Prof. Chandler should come forward as an 
apologist. Nay, more, it seems stranger that 
he should insist upon claiming virtues for it 
which we have the most eminent autbority 
for saying it does not possess. 

Prof. Chandler’s reputation as a chemist is 
purely a local one. He is not known out of 
the State of New York, if it reaches that far. 
But there are chemists and analysts who have 
world-wide reputations for ability and reli- 
ability, and these are unanimous in condemn- 
ing water-gas as a poison that should not 
be admitted into any house or building fre- 
quented by human beings. 

Nor may it be said that Prof. Chandler 
had discovered some new process of making 
water-gas by which it is rendered less deadly. 
This is not the fact. He referred to the 
Tessie de Motay process, which is the best 
known. 

Let us see what has been the history of this 


said, 


unhealthy: 
In France, where its use as an illuminant 








water-gas, which Prof. Chandler says is not | 


originated, the authorities, after careful in- 
vestigation, forbade its distribution for that 
purpose. This restriction was the result of 
a report made by M. Pelouse to the Municipal 
Council of Paris. He says: ‘‘It was proven 
that a mixture of one per cent. of oxide of 
carbon killed a strong dog in a minute and a 
half. It was a case of poisoning. With one 
per cent. of oxide of carbon all animals died 
at the end of a few minutes. These experi- 
ments terrified me. Since then they have 
been repeated many times by men of science. 
Carbonic acid must not be confounded with 
oxide of carbon. In the course of the experi- 
ments of which I have just spoken, I formed 
an artificial stmosphere with thirty per cent. 
of carbonic acid. A large dog, on being 
placed in it, almost immediately fell on his 
side, but recovered himself on being restored 
to the pure air. Thirty per cent. of carbonic 
acid did not kill; but, on the contrary, one 
per cent. of oxide of carbon is mortal.” 

Ruled out of France because of its poison- 
ous qualities, its manufacture was begun here, 
the same process (Tessie de Motay) being 
adopted. 

We satisfied ourselves long ago that coal- 
gas was far from healthful; indeed, that in 
the case where persons were affiicted with 
certain disorders of the vital organs that it 
was absolutely injurious and often fatal. 
But this water-gas is shown by analysis to be 
thirteen times as dangerous as coal-gas, since, 
as will be seen by the following figures, it 












contains thirteen times as much carbonic 
oxide (a deadly poison) as the latter: 
COAL-GAS 
MIR oie’ pareecengecas 42.47 
Carbonic oxide............. 2°08 
OS ES eee ee 46.16 
Illuminant: , 6.67 
Air 2.62 
100.00 
WATER-GAS, 
eS ee 38.20 
Carbonic oxide............. 27.14 
ne a ee oe 15.82 
Ee nee ee 15.29 
Nitrogen and oxygen........ 3.45 
Carbonic acid. ............0. .10 
100.00 


Since the introduction of water-gas in 1878 
into this city and Brooklyn, over tio hundred 
deaths have occurred directly traceable to 
water-gas, and many more have, it is well 
known, been indirectly caused by it. 

Yet Prof. Chandler tells us it is not un- 
healthy, or, at least, not more so than coal- 
gas, in the face of the fact that it contains 
thirteen times as much carbonic oxide as 
coal-gas. In fact, Prof. Chandler, with a 
disregard for well-established facts—facts 
ascertained and corrobcrated by far better 
known authorities than he is—tells us that 
water-gas contains only three times as much 
carbonic oxide as coal-gas. 

In our humble opinion we should say, even 
taking Chandler’s figures as correct, that 
water-gas was three times as deadly as coal- 
gas, since it throws out three times as much 
of a deadly poison as does coal-gas. 

The manufacture of water-gas has, as is 
well known, been forbidden in Massachusetts 
by statute. A great effort is now being made 
by a few unscrupulous persons to obtain the 
right to manufacture this and to distribute it 
about, Boston. The Legislative Committee 
on Manufactures gave a hearing to this ques- 
tion last week, and the testimony elicited 
concerning water-gas is extremely interesting, 
besides being a refutation of the testimony of 
Prof. Chandler, who fortunately is no longer 
responsible for the health of New York. 

Mr. C. P. Greenough continued to put 
in evidence against the legal modification 
asked for, submitting first a summary of ac- 
cidents caused by water-gas showing that in, 
New York City since 1880 there have been 
67 deaths and 11 casualties from that cause, 
and 4 doubtful cases—that is, of accidents 
that might have been caused by other gas. 
He said that these cases had been taken from 
the hospital records, and that he had deter- 
mined their cause from their locality; all 
these suffering below Grand Street must 
have been caused by water-gas, and that gas 
alone is supplied to that part of the @ity. He 
added that the last case he has heard of was 
reported in the World last week; it was that 
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of a man who was exposed to water-gas but 
one hour, and who was found dead in bis 
room. He said further that he has no per- 
sonal knowledge of each case, but he has no 
doubt of the accuracy of the list, which has 
been published in part in the Gas-Light 
Journal, March 16, 1883, and in the Ray- 
mond report, and which has been brought 
down by Dr. M. V. Wilkie, of New York, to 
a recent date. 

Mr. Greenough put in a letter from Dr. 
Wilkie, dated February 2, 1§84, stating that 
the New York Hospital records are poorly 
kept, that of some cases there are no definite 
facts, and that those cases covered by his re- 
port are well authenticated, he having, or 
some of them, a complete story of their cir- 
cumstances. Mr. Greenough repeated that 
he did not put this list in as absolute truth. 

Mr. Malcolm 8. Greenough, assistant to 
the agent and treasurer of the Boston Gas 
Light Company, said: ‘‘It is my business to 
keep myself thoroughly informed, not only 
as to the business of the Boston Gas Company 
in all its details, but also in regard to all the 
improvements of any kind which may be 
made in the manufacture. [ have been in 
the service of the Gas Company almost with- 
out intermission since 1868. After graduat- 
ing at Harvard College, I took a course of 
chemistry at the Institute of Technology, and 
I was the greater part of a year in a foundry 

» in New Jersey, familiarizing myself with the 
details of iron manufacture. Since that time I 
have been in the continuous employment of 
the Boston Gas Company; in its interest I 
have made visits not only to different parts 
of this country, but to several places in 
Europe, to learn of improvements in the 
manufacture of gas. I am president of the 
New England Society of Gas Engineers, a 
member of the Society of Civil Engineers of 
the British Gas Jnstitute, and also of the 
Technical Society of France.” 

This goes to show that Mr. Greenough is a 
competent authority. Read what he says 
about water-gas manufacture: 

“The attention of the gas companies 
was Called to it first in 1878; it seemed to 
have many advantages if it could be made as 
it was claimed, although it had the disadvan- 
tage of the necessity of handling great quan- 
tities of naphtha. Everybody knows the 
danger of the use and storage of naphtha in 
great quantities. In New York they keep 
their naphtha, a great portion of it, across 
the river, and bring it over in barges, and 
pump it very carefully into underground 
tanks. Notwithstanding this care, they 
have had one or two bad accidents through 
naphtha; they killed four men with naphtha 
in the Metropolitan Works; they blew up 
the Montreal Works, and they have had 
serious accidents in works in various parts of 
the country from naphtha. So to handle 
such quantities of naphtha as is necessary to 
make a great quantity of gas is a very serious 
thing. To use 500 barrels of naphtha a day 
in one works makes a company hesitate be- 
fore attempting it. If we should use naphtha 
in the Boston works and carry three months’ 
supply (we carry in the winter six months’ 
coal), it would require the keeping in store 
of 50,000 barrels of naphtha. We should 
have to make gas a great deal cheaper before 
we would have so much naphtha in store; a 
cent or two cheaper would not compensate 
for the risk. Then I don’t believe the au- 
thorities in Boston would allow us to have 
any such amount of naphtha on hand.” 

Here is his testimony as to the deadliness 
of water-gas, and we should like to see Prof. 
Chandler disprove it: 

‘* But after this gas began to be used for 
four or five years, it began to come to the 
knowledge of various people who were watch- 
ing it carefully that people would die in these 
towns; that this water-gas was invariably ac- 
companied by an increase of the number of 
deaths; that where coal-gas had been used 
without any marked number of people suf- 
fering from it and dying, where this water- 
gas was used they would die. Of course, 
the first feeling about it was that they would 
die anyhow; but it didn’t seem to turn out 
that way. [n cities where they had had the 
old gas for years and years without having 
had any number of deaths to speak of, when 





they used this water-gas the deaths weuld 
increase. 

Eugene Vanderpool, of Newark, N. J., 
gas engineer of a company of that city, who 
has been a gas engineer for fifteen years, 
said: 

‘There has been no question in my mind 
that this water gas, containing from 25 to 30 
per cent. of carbonic oxide, is too dangerous 
agas for any company to distribute. He 
did at one time experiment with water-gas 
ona small scale. I agree substantially with 
the conclusions of Mr. Greenough. 

“<The first objection was that of expense, 
and then it was discovered that the gas was 
dangerous. Of course the dangerous char- 
acter of the gas is now the first question; it 
is so dangerous that it ought not to be dis- 
tributed novless its amount of carbonic oxide 
can be reduced. There are certain places 
where water-gas can be made cheaper than 
coal-gas; there are others where it cannot, 
but even if it were solely a question of ex- 
pense, the companies will not introduce it 
because it is so poisonous. I would not rec- 
ommend it tu any company; I would not 
take that responsibility; I do not think I 
would have any right to do it, knowing what 
I do of the gas.” 

Here is an array of expert testimony that 
Prof. Chandler would do well to ponder 
over unless, as has been charged, he is in- 
terested pecuniarily in the manufacture of 
water-gas in this city, or hereabouts, which 
being the case, there would, of course, be 
as little use for meditation as for prayer. 

After reading Prof. Chandler’s testimony 
approving of the distribution of water gas, 
we cannot help—on account of suffering hu- 
manity—of being thankful that he has been 
removed from the Health department of the 
city of New York. 

The fact is, that all gas—so far: as illumi- 
nation is concerned—must go. But until we 
are ready to light up dwellings and offices 
with electricity give us no water-gas. Coal- 
gas is bad enough, but water-gas is, accord- 
ing to all reputable analysts, except Prof. 
Chandler, thirteen times as deadly. 


ame 


The Demand for Telephone Service. 


The annual report of the American-Bell 
Telephone Company, which will be found 
elsewhere in this number, cannot fail to in- 
terest many readers of the Review. By this 
report it will be seen that the company’s bus- 
iness has progressed favorably during the 
past year; the demand for telephonic service 
all over the country is increasiag at a pace 
but little short of remarkable. One hundred 
and sixty-five new exchanges have been 
built; 13,417 miles of new wire have been 
added to the various exchanges already es- 
tablished, and 25,798 new subscribers have 
peen connected. The treasurer’s statement 
for the year ending February 29, 1884, and 
the report of the auditing committee are of 
unusual interest. 

The former shows that the gross earnings 
of the year were $2,295,594, and the net 
earnings $1,475,431, as against $972,044 the 
year before, an increase of $503,000. Add- 
ing balance of income from previous year, 
and miscellaneous items, we have a total of 
$1,734,804 out of which dividends have been 
paid of $1,051,479, $334,441 carried to sur- 
plus account, leaving a balance to the com- 
pany’s income account of $348,884. 

This is a fine showing, and does credit to 
the skill of the company’s executive ofiicers. 

Probably no country presentsgo favorable 
a field for commercial enterprise as these 
United States. In the Old World, innova- 
tions do not attract the public. The stupid 
argument that what was good enough for 
the father is good enongh for the son pre- 
vails all over the European Continent, but is 
especially true of England. They fought 
against the adoption of the telephone in Eng- 
land until it wasin general uze in America, 
and now the old fogies have been compelled 
to step aside, andthe whole busiuess commu- 
nity will no doubt soon be able to obtain tel- 
ephone service, if they desire it; though no 
doubt a large part of it is inclined to look 
with more favor upon the old method of 





sending a messenger to answer a question or 
demand an answer. 

The men at the head of the Bell Telephone 
Company distinguished themselves long ago 
for executive ability. They formulated a 
plan by which general telephonic service 
could be made practicable; they met every 
obstacle in the path of success with unflinch- 
ing courage, and despite the warnings of in- 
terfering incapables, they have at last devel- 
oped their scheme to a thoroughly successful 
issue. 

This system of the American Bell Tele- 
phone Company has now been adopted, in 
the main, all over the civilized globe, and 
the business world is once more indebted 
to American enterprise and ingenuity. 

sicesasSanseealli 2 
Concerning the Coming Electrical Exhibi- 
tion, 


We take much pleasure in presenting in 
this number a representation of the building 
in which it is proposed to hold an Interna- 
tional Electrical Exhibition next autumn. 
The building is now in course of construc- 
tion, and the view we give is taken from the 
architect’s drawings. 

Philadelphia has many advantages as a 
city in which to hold an international exhi- 
bition. It 1s only two hours’ journey from 
New York on railways that, for speed, 
safety and comfort, it would be difficult to 
excel either here or abroad. The city itself 
is finely situated and possesses inexhaustible 
resources for public extertainment. 

That an electrical exhibition is likely to be 
of great service, no one will deny who is at 
all acquainted with the condition of the 
elecirical field in this country at the present 
writing. 

When hundreds of skillful men are strug- 
gling toward the same goal, or sceking to 
find a solution of similar problems, those 
who bring them together that they may com- 
pare notes and exchange ideas will have 
done them an invaluable service, and might 
justly be termed public benefactors. 

The tremendous impulse which electrical 
science has received in this country warrants 
the holding of an exhibition wherein the 
various systems and apparatus which have 
from time to time been devised in different 
parts of the country may be compared side 
by side as well as with similar contrivances 
from other parts of the civilized globe. 

American electricians and projectors have 
done much for the general advancement of 
the science. It matters not whether Faraday 
or Oersted discovered the natural law upon 
which electric lighting systems are based, it 
was an American who discovered a system 
whereby that natural law could be made of 
benefit to the general public. 

It is a small matter whether or not a Ger- 
man ora Frenchman discovered the germ of 
a system whereby sounds could be transmit- 
ted to a distance if it was tolieidle An 
American found a means of perfecting the 
system while, at the same time, making it of 
practical utility so that the whole public 
could have the benefit of it. 

We owe to the Old World those great dis- 
coveries in pure science upon which most of 
our practical work of to-day is based, but as 
all discoveries are valuable only in so far as 
they lead to an increase in the World’s 
knowledge or in practical advantages to the 
human family, those who carry out an ide: 
to a practical conclusion, perform a work as 
valuable as that which made such practical 
conclusion possible. 

The arrangements which have been made 
by the committee having charge of the ar- 
rangements for the coming exhibition will, 
with few exceptions, commend themselves to 
those who may be looked upon as desirous 
of partaking of the benefits of the enter- 
prise. 

It is to be hoped, however, that the Ex- 
position will be permitted to stand on its 
own legs and in no way be made merely an 
adjunct of a particular institute, or be used 
to further the aims or advertise the wares of 
local manufacturers, 

The idea, which has originated with the 
committee, of not awarding premiums, even 
to those who are deserving of official rec- 





ognition, is a bold innovation and, it must 
be said, of doubtful expediency. 

It is a serious question if such a determi- 
nation on the part of the organizers, when 
understood, will not lead to an inundation of 
mediocrity and a plentiful lack of excel- 
lence. Indeed it might result in something 
even worse than this. It might lead to an 
introduction in every department of that 
which is of doubtful promise, and entered 
with exaggerated prospectuses by irresponsi- 
ble persons with a view to delude the unwary. 
The only thing such persons are afraid of is 
official inspection and comparison and if, as 
the committee have advertised, all tests 
must be paid for by the exhibitor, it will be 
an easy matter to escape everything in the 
pature of a test and hence an irresponsible 
person may promise almost anything for his 
apparatus, or may make that appear to the 
uninformed which cannot be corroborated by 
expert trial. 

Is it fair to the proprietors, inventors or 
projectors of systems which have already 
stood the most careful tests and come out 
unimpeached that they emerge from an in 
ternational exhibition, which should be 
nothing if not critical, upon the same foot- 
ing as that which has never been officially 
tried ? Is it fair to those who have money to 
invest that the protecting robe of official 
sanction shall be inferentially thrown over 
anything that has not been carefully in- 
spected, not to see if it possesses at least the 
germs of excellence, but that it is capable of 
realizing what its sponsors have promised 
for it ” 

Innovation, when supported by logical 
reasoning, is always to be commended, but 
it must be shown first, that, such departure 
from the highway of customary practice is 
called for; and second, 
tial. 

What bas an inventor or manufacturer to 
gain if no awards are to be made ? Is it ex- 
pected that either the one or the other are to 
be influenced or swayed by sentiment? If 
so, it will be found to be a grievous mistake. 
They will, naturally enough, ask themselves 
what advantage is likely to accrue to them 
from such an exhibition ?—what return for 
their expenditure is likely to come? And if 
the answer is that they will have an oppor- 
tunity to exhibit their systems or wares side 
by With others, we will venture to 
assert right here that this will not prove a 
sufficient allurement, nor warrant them in 
going to the expense and trouble of prepar- 
ing exhibits. 

The Review is in favor of an exhibition 
in Philadelphia in the autumn of 1884, and 
is ready to do everything in its power to 
assist the enterprise, but as the exponent of 
the views of American electricians and 
projectors, it deems it its duty to sound a 
note of warning thus early in the day, in 
order that the promotors of this enterprise 
may be fully advised and beware of taking 
incautious steps. 

To our mind, the arrangements at the 
recent exposition in Vienna are difticult to 
improve upon. The plan of procedure was 
formulated by electricians of undoubted 
ability while in conference with business men 
of experience. 

The general idea which pervades this plan 
was that, while the most obscure inventor 
should hive the same consideration shown 
him as the proprietor or projector of an 
elaborate system, his apparatus, if inferior 
to theirs, should by no means be classed in 
the same category or even be permitted, by 
reason of a lack of awards, to remain there 
by inference. 

Again, an electrician, inventor or manu- 
facturer whose ideas or wares prove of 
superior excellence is entitled to official 
credit; and we cannot understand upon what 
theory of ordinary justice the committee 
having in charge the arrangements for the 
coming exhibition, propose to withhold it 
from him. | 

It is the inalien right of excellence to 
recognition even if it be at the expense and 
to the discredit of those who are equally 
earnest and trustworthy, but lack skill. A 
fair field and no favor with absolute dis- 
crimination against charlatanry and humbug 


is, in our opinion, the only motto for an 
electrical exhibition. 


that it is substan- 
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New Books for Sale by Cumming & 
Brinkerhoff, Publishers’? Agents, 219 
East 18th Street, New York Cits. 


‘Berly’s British, American and Continental 
Electrical Directory” (1883 Edition), price 
with English, French, Belgian, Russian, 
Scotch, Irish, Canadian, German and United 
States sections. This valuable publication 
contains a full record of all the industries re- 
lating to electricity and magnetism ; has com- 
plete lists of all persons connected (directly 
or indirectly) in the trade or professionally 
with the science of electricity; being a com- 
prehensive handbook for the use of elec- 
tricians and manufacturers in Europe and 
America, with valuable information to aid 
both students and business men, such as 
tables, formule, difference of time at prin- 
cipal places, lists of telegraph, telephone and 
electrical light companies, members London 
Electrical Society, patents, societies, pub- 
lishers, newspapers, books, ete. Royal oc- 
tavo (6x10), 800 pages, handsomely bound in 
and printed on super calen- 
dered paper. ‘‘Berly’s Universal Electrical 
Directory,” being the 1884 edition of this 
great electrical annual, thoroughly revised 
and many new features added to interest the 
manufacturer, the student and the practical 
electrician, Royal octavo, 800 pages. $3. 
Third edition, thoroughly revised and greatly 
enlarged (1884), ‘‘J. A. Berly’s Universal 
Electrical Directory and Business Adver- 
with British, French, Belgian, Rus- 
Canadian, German and United States 
The electrician’s “‘ Vade Mecum,’ 
containing a complete record of all the in- 
dustries directly or indirectly connected with 
electricity and magnetism, and the 
and addresses of manufacturers and _ profes- 
sionals in America, ete. Sub-titles in three 
languages; 25.000 names, both alphabetically 
and under trade headings, (See table of con- 
tents, ‘* Parties desiring to in- 
crease their trade or professiénal interests by 
sending circulars will find this directory, 
its thousands of addresses, invaluable 
their purpose.” Royal octavo, 800 


$3. 
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Last autumn one of the Thomson-Houston 
machines was shipped to Cincinnati, unac- 
companied by any expert, and was intrusted 
to hands entirely unfamiliar with electric 
lighting. The result is that, even under 
these conditions, the machine has been run- 
continuously, with the most satisfac- 
tory results. Parties who have traveled all 
over the world, and seen all systems of elec. 
tric light, pronounce it to be superior to any 
they have witnessed, and orders have already 
been sent forward for more apparatus. We 
understand the company has recently made 
remarkable improvements in its apparatus at 
its factory in Lyon, under the direction of 
Prof. Thomson, and that sixty-three powerful 
2,000 candle-power lights are now run from 
in which but one commutator 


ning 


one machine, 





is used. 
—_—_ > ———_ 
Notice. 
The new (1884) edition, ‘‘Berly’s Uni- 


versal Electrical Directory,” now ready for 
delivery, price $3, has been thoroughly re- 
vised, greatly enlarged, and many new fea- 
tures added to enhance its value. Send for 
descriptive circular and table of contents. 
Cumming & Brinkerhoff, 219 East Eighteenth 
Street, New York City. 





WaANtTED.—Wanted immediately, by the 
Kansas Electric “Light Company, a man 
thoroughly competent to take charge of the 
machinery of a 200-light plant 
where the Thomson-Houston system in 
use. Good references as to practical ability 
and character required. Address E. R. 
Weeks, Supt., Kansas City, Mo. 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERF 


GRANTED IN THE WEEK ENDING MARCH 
25, 1884. 
295,531 Telephone support ; Geo. W. Fish, Peca 


tonica, Il. 

295,534 Magneto and dynamo-electric 
Friedrich Gustav Frick, Bayenthal, 
Germany. 

295,! 5 52 


machine ; 
near Cologne, 


Apparatus for regulating and distributing 


curre we from dynamo-electric machines; William 
Hochhausen, New York, N. Y 

295,559 Coupling for electric wires; George L 
Litson, Philadelphia, Pa., assignor to William J 


Phillips, same place. 





295, Sealed galvanic battery cell; William T 
McGinnis, New York, N.Y., assignor to James H 
Shaw, same place. 


295,581 Combined door-plate and mail-receiver 
Robert G. Page and Walter J. Weo, Lynchburg, Va 

295,614 Driving gear for dynamo-electric ma 
chines ; John W. Boothby, New York, N. Y 

295, 644 Printing telegraph: Albert F. Johnson, 
Brooklyn, N. Y. 

295,652 Electric implement; Arthur H. Kinder, 
Boston, Mass , assignor to Amasa S. Barnes, same 
place. 

295,664 Electric lamp ;-Wense! Moraba, Chicago, 
Il. 

295,671 Galvanic battery; Conrad Pabst, Stettin, 
Germany. 

295,686 Electric hot-air furnace regulator; Frank 
Miller Sparrow, Mattapoisett, Mass.,by mesne as- 
signments to himself and William E. Sparrow, same 
place. 

295,710 Sidewalk, curb, and surface case for elec 
tric wires ; Richard Wylie, Napa, Cal 

295,741 Telephone transmitter: Daniel Draw 


baugh, Eberly’s Mills, Pa , assignor to the People’s 
Telephone Company, of New York 

295,742 Telephone transmitter: Daniel Draw 
baugh, Eberly’s Mills, Pa., assignor to the People’s 
Telephone Company, New York 





| Electric fire-alarm ; John Hill, Columbus, 
Ga. 

295,789 Armature coil for Dynamo-electric ma- 
chines; James J. MeTighe, Pittsburgh, Pa 

295,804. Telephonic receiver; Charles A. Randall, 
New York, N. Y 

295,805 Telephonic transmitter; Charles A. Ran 
dall, New York, N. Y. 

295,806 Telephonic transmitter: Charles A. Ran 


dall, New York, N. Y. 

295,807 Telephonic transmitter: 
dall, New York, N. Y. 

295,836 Double carbon arc lamp ; 
New britain, Conn., assignor to the 
ton Electric Company, of Connecticut 

295,855 Telegraphic Charles G. 
Richmond Hill, N. Y 

295,873 Electric alarm for spring clocks; 
Jungerman, Gettysburg, Pa 

295,889 Battery electrode « Eli T. 
Starr, Philadelphia, Pa., assignor of one-half to H 
M. Lewis and James W. White, both of same place, 
and William J. Peyton, Washington, D. ¢ 


Charles A. Ran 
Elihu Thomson, 
» Thomson-Hous 


system : Burke, 


Edward 


r eleme nt: 


A printed copy of the specification and 
drawing of any patent to the annexed 
list. also of any patent issued since 
1865, will be furnished by any of the 
patent solicitors whose advertisements 
appear in this journal, In ordering 
please state the number and date of the 
patent desired, 








ELECTRICAL AND MECHANICAL ENGINEER, Very e€X- 
perienced in designing dynamos and lamps, &c 

&c., wants position as electrician, with already 
established or now forming company. Address 
** Electrician,’ P.O. box 88, Greenpoint. L. I. 





The Ansonia Brass & Copper Company of | 


what it 
wire, especially for tel 


New York, is now manufacturing 
calls ‘‘ acme bronze” 
egraph and telephone purposes, which 
highly spoken of. Lake Superior copper is 
used in its construction. 


1s 





Neatly-bound volumes (half-yearly) of the 
ELEcTRICAL REVIEW will be sent, 
prepaid, on receipt of $3; also the latest im- 
proved self-binders for the ELECTRICAL RE 
VIEW, or any other electrical or scientific 
journal published in this country, for 
Delano & Company, publishers, 23 Park Row, 
New York, N. Y. 


postage 


$1. 





Wanrep.—An experienced telephone man 
that take position of managing an ex- 
change, and will work himself in construc- 
tion. Address Foreign, care of ELECTRICAL 
REVIEW. 


can 





WantTED.—First-class men on_ burglar 
alarm, hotel and house annunciator work; 
also first-class electrical instrument makers 
in western city. Permanent positions to right 


men. Address, with reference, giving expe- 
rience, D., care Electrical Review, 23 Park | 
Row, N. Y. 


[April 3, 1884 





“BUS SINESS NOTICES. 





C. Norturop, W Waterbury, Conn. Tron and 
Brass Machine Screws, Zine in Sheets and Plate for 
Electrical Purposes, Parts for Telephone and Tele 
graph Instruments, Manufactured from Iron, Brass, 
Steel or Zinc. 

\. G: Day, Kerite Insulated Telegraph and Tele 
phone Wire and Cables, Anti-induction Kerite Tele- 
phone Cables, CLarKe B. Horcukiss, New York. 
Send for circular and prices 

ALFRED F. Moore, Phi ladelphia, Pa. Telegraph, 
Telephone, Electric Light, Office, Line and Annun- 
ciator Wire 

AMERICAN BELL Boston, Mass 


TELEPHONE Co., 


Electric Speaking Telephones for Exchange Sys 
tems, Private Lines, and Speaking-tube Lines. 
AMERICAN ExvectricaL Works, Providence, R. I. 


Patent Finished Insulated Electric Wires, Telephone | 


and Electric Cordage. Electric Light Wire, Magnet 
Wire, Patent Rubber covered Wire, Aerial and Un- 
derground Cables, &c., &c. Send for prices. 
AMERICAN SPIRAL TELEPHONE WIRE Co., Boston, 
Mass. Spiral Telephone Wire for long and short 
distance Telephoning. Write for information. 
ARMINGTON & Sims, Providence, R. IL 
for Electric Lighting and general use. 


AUsTIN GALLAGHER, New York, Keith Electric 
Light System complete for Are Lighting. Stock for | 
sale. 

3AXTER Evectric Licut Company, New York 
The Baxter Lamp. : 

B. W. Payne & Sons, Corning, N. Y. The Payne 
Single and Double Valve Automatic Engine. Send 
for catalogue 

Beroman & Co., New York. The Bergman and 
Haid Battery for Telephone and Telegraph pur- 
poses, Send for circular. 


BovuLton Carpon Co., Cleveland, Ohio. 
for Electric Light purposes. Send for quotations. 

BRowNLeEE & Co., Detroit, Mich. Telegraph and 
Telephone Poles. 

Brusu Evectric Co., Cleveland, Ohio. 
and Brush Storage Bz tite ries, 

BurFFALoO Evectric Works, Buffalo, N. Y. 
Points and Piates 





Are Lights 


Carbon 


BuTLER Sares, New York. Fire and Burglar- 
Proof. 

CHARLES WILLIAMS, Jr., Boston, Mass. Call Bells, 
Electric Bells, District Bells, Switch Boards, An- 
nunciators. &c., &c. Write for quotations. 

CHICAGO INSULATING Co., Chicago, Hl. The Fiske- | 
Mott High-resistance Insulator. Send for circular. | 
CHROME STEEL Works, Brooklyn, N. Y. Steel for 

Magnets a specialty : Chrome Cast Steel. 


Coe Brass Co., Torrington, Conn. Brass, Copper 
and German Silver in every variety of Sheets, Rolls, 


Plates, Wire, Rods and Blanks or Shells. Pure Lake 
Superior Copper Wire and Battery Zines. Write for 
price list 


CONNOLLY BrotueErs, New York, Patent Attorneys 
and Solicitors. 
HARVEY, STAFForD & Co., Acton, 
Telegraph and Telephone Poles. 
D. VAN NosTRAND, New York. 
Send for circular. 
ELECTRIC STORAGE 
Own patents for Faure’s Storage 


Ont., Canada 


Scientific Books. 


AnD Licut Co, Boston, Mass. 
Batteries for ter- 


ritory of Rhode Island, Connecticut and Massa- 
chusetts 

Hl. M. Raynox, New York Platinum for all 
purposes 

Hotmes, Bootn & HAYDENs, New York. Fire- 
proot Electric Light Wire, Patent ** KK” Insulated 


Cop ee rand Iron Wire for Telephone and Telegraph 


use. Send for catalogue and prices. 

I. W. Cotpurn & Co., Fitchburg, Mass. Dynamo 
Electric Machines 

Ivison, BLAKEMAN & TAYLOR, New York. Ink of 


all kinds and colors. Circulars sent on application. 


’ 
JARVIS ENGINEERING CoMPANY. Boston, 
Boilers set with the Jarvis Patent Furnace. 
Joun H. MuEGGE, New York 
Apparatus, Cruciples, ete 
LECLANCHE BATTERY 
Great Telephone Battery 
prices. 
J. H. BuNNELL & ( 


Company, New York. The 
Write for description and 
o.. New York. The Morse 
Learner's Instrument, Telegraph Instruments of all 
kinds, Telephone and Telegraph Supplies. Ilus- 
trated Works on Electrical Measurement, and the 
Galvanometer and its uses. Send for catalogue. 





Law TELEGRAPH Co., New York. The Law Bat- 
tery for Telephone and Telegraph purposes. 

Lockwoop & Foster, New York. Learners’ Tel- 
egraph Instrument 

Mutua. District MEssENGER Co., Boston, Mass. 
Addressing and Distributing Circulars &c., &c. D. 
J. Hern, General Manager | 

NATIONAL ELeEctTric Company. Washington, D. C. 
Electrical supplies and apparatus 

New ENGLAND Burr Company, Providence, R. I 

‘aiding Machinery for covering Telegraph, Tele- | 





3 
phone and Electric Light Wire, Single and Double 
Winders and Braiders of every description ; also Fine 
Castings. Send for catalogue. 


O. W. Mappaus, New York. Designer and En- 
graver 
Patne & Lapp, Washington, D. C. Attorneys in 


Patent Causes, and Solicitors of Patents. 

PALMER WIRE Co., Palmer, Mass., and New York. 
Galvanized Telephone and Tele 
Steel Wire of best quality, Material, finish and con- 
ductivity. Write for quotations. 

Partrick & Carter, Philadelphia, Pa. 
Annunciators, Learners’ Instruments, Batteries and | 





Telegraph and Telephone Supplies. Write for cir- 
culars. 
PHosPHOR BRONZE SMELTING Co., Philadelphia, 


Pa. Telephone Wire, insulated and bare. 

RuovE IsLanD TELEPHONE & ELeEctrRic Co., Provi- 
dence, R. Manufacturers of the Providence 
Telephone Switch Boards, Breckenridge Jacks, 
Wright Cable Clips, Howard Safety Appliances, &c. 

Royce & MAREAN, Washington, D.C. Dealers in 
Electrical apparatus, Telegraph and Telephone sup- 
pies. 


SCHLEICHER, Scuumm & Co., Philadelphia, Pa. 
Manufacturers of the Otto Gas Engine. Write for 
catalogue 

STANDARD ELEcTRICAL Works, Cincinnati, Ohio. 


Manufacturers of Telegraph and Telephone Instru- 
ments, Magneto Bell 
Exchange Apparatus, Annunciators, Wire, Batter- 
ies, Insulators, Electric Light Wire and Supplies. 
Send for circular and prices. 
SwAN INCANDESCENT ELECTRIC 








Lieut Co., New 


York. Incandescent Lights, and Complete Appar- 
atus. Send for illustrated catalogue. 
Tue ANsonrIA BRASS AND CoppEeR Co., New York. 


Pure Electric Copper Wire for Magnets, Telephone 
Lines, and Electric Light purposes, Office Wire, Zinc 
Rods and Batte ry Copper. 


Engines | 


Carbons 


Mass. | 


Platinum, Chemical 


aph Wire Lron and | 


Electric 


8, Switch Boards and Telephone 


! 

| THe Bishop Gutta Percua Works, New York, 
| Gutta Percha Insulated Submarine Telegraph Cables 
Subterranean Telegraph Cables, Aerial Telegraph 
Cables, Lead or Hempen covered Torpedo Cables, 
Lead-covered Cables, Telephone Cables of all kinds 
—G. P. Office Wire, and Marks’ Compound Insulated 
Wire, &c., &c. Send for catalogue. 

THE BuTLER Harp Russer Company, New York. 
Electrical supplies, Rubber Hook Insulators, Hard- 
wood Tubes, Plug Handles, Lamp Switch Handles, 
Battery Syringes, etc. 
| T. H. ALExaNDER, Washington, 
| and Counselor in Patent cases 
Tuompson-Hovuston Exvectric Licgut Co., Boston, 
Automatic Self-regulating System of Arc 
iting. 
| THe ELEcTRICAL SuPPLY Co., 
Light, Telephone and Telegraph Supplies. 
price list and catalogue. 

TRENTON IRON Co’, Trenton, New Jersey. Galvan- 
ized Iron and Steel Wire of all kinds for Telephone 
and Telegraph purposes. Write for prices. 


D. C., Solicitor 





New York. Electric 
Send for 


TROPICAL AMERICAN TELEPHONE CoMPANY, Boston, 
Mass. Telephones and Telephonic apparatus, for 
Mexico, Central America, West India, and South 
America. 

Unitep States Evectric Ligut Co., New York. 
Are and Incandescent Lights, complete and reliable 
systems, &c. Write for information. 


| Unton ELectRIC MANUFACTURING Co., New York. 
| Manufacturers of all kinds of Telegraph, Telephone 
and Electric Light Apparatus. Send specifications. 
Baltimore, 
Electric 
Send for 


Viapuct MANUFACTURING COMPANY, 
Md. Electrical Goods of every description. 
Light and American District supplies. 
price-list. 
| Victor, BrsHop & Co., New York. Platinum for 
all Manufacturing, Chemical and Electrical pur- 
poses. Send for prices. 
| Western Exectric Co., New York, Boston, and 
Chicago. Telegraph and Tele phone Apparatus and 
Supplies of every description. Send for catalogue. 
Wm. A. Harris, Paovidence, R. I. The Harris- 
Coriiss Steam Engines and L ight and Heavy Cast- 
ings. 

Watts, CAMPBELL & Co., Newark N.J. Improved 
Corliss Steam Engines. Send for catalogue. 
| W. R. Pore & Co., Baltimore, Md. 
| Telephone, and Electric Light supplies. 
of everything, and at lowest prices. 





Telegraph, 
The best * 





Average Telephone Stock Quotations, for 
week ending March 27th, 1884, 


Highest. Lowest. 
American Bell Telephone Co. .174 168 
Central New York Telephone 
and Telegraph Company... .164 160 
Empire State Telephone and 
Telegraph Company ....... 195 187 
Hudson River Telephone and 
Telegraph Company .......100 92 
New York and New Jersey 
Telephone Company........ 86 74 
Mexican Telephone Company.. 24 2} 
New York and Pennsylvania 
Telephone Company....... ~~ 67 
Southern Bell Telephone and 
| Telegraph Company........ 125 120 
Tropical Telephone Company. 2 24 
| Central Union Telephone Co. .100 90 
Iowa Union “ .--e 90 
Missouri and Kansas casio 
CAs 565. ca Renee tee were sew an 98 80 
|U nited Telephone Co. (Kansas 
and Missouri)......... .. 99 80 
Bell Telephone © ompany, ‘of 
Oe eee 160 150 
Wisconsin Telephone Company 120 115 
Cumberland Telephone Co....100 95 
Great Southern Telephone Co..100 92 
| Michigan Telephone Company .100 ri 
| Chicago Telephone Company...290 280 
Erie Telephone Company..... 41 36 
Union Telephone Company. . ..100 95 
Southern New England Tele- 
pacne Company...... . 165 160 
New England Telephone C 0.. cao ae 46 
Ch_s:pcake & Potomac Tel. Co. 100 95 





Average Market Quotations of Battery 
Supplies for the Week Ending March 
27th, 1884. 


- $1.25 


Leclanche Disque Cell, c omplete. . 


" Prism“ * $1.67 
sie Prisms, per pair......... $1.00 
“ Carbon Mounted......... -- -30¢. 
si . 2) a . 12c. 
me Sal Ammoniac, in bag........ 8c. 
Y Porous Cell..... iment “ : 
ee oe - 18¢. 
* Amalgamated Zinc..........10e. 


Rubber Bands, per pair.. - 

| Chlorine Battery, per cell - + 1.2 

Law Battery, per cell...... ee “$125 
‘* Jar and its Rubber Ring .... 25c. 





eee 











‘* Cover, with small Carbon sealed in 35c. 

‘« Large Carbons, cach............ 20c. 

| ** Carbon Connector...... peneee o> Te. 

| ‘¢ Zinc Connector. .........- tees AR 

ee eee ee ~~ 2a 

| « Zine and its Rubber ee 12c. 
Bergman & Haid, per cell......... - + $1.20 

Crow foot, 6x8, per cell.............. eS 

Callaud Zines .. pomeaet | 

Bey MINS ois. aseietaine sais Siaantcee 15c. 

| eee pies orcaamnaanterl os e BOC. 

Sal Ammoniac, perlb.......... 98:90:0p a5 ee 

Blue vitriol, per lb........ eng aneaen ee 

e = lots, este se ves veeeaee 

Sulphate of zinc. ‘ sein ac ieee a 

sf! ee fe 

Battery brush. ........ ebncae naan oe 

Hydrometer... ......... ogee dence whe OCOWEe 








Send to our advertisers for price lis 


oe 


<r ER Sore te 


Snot aad 
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CONNOLLY BROS. © THE AMERICAN INSULATOR CO. * NEW YORK 


Patent Attorneys noun Aaa 
calls attention to ¢é ’? patent glass insulators, which 
AND SOLICITORS, their new full screw DOUBLE PETTICOA for high insulation, beauty, 
strength, durability, and perfect screw excel any insulator a 
ie me BUILDING, ie ever invented, The large Telegraph Companies are now 
Ont ae SS ee eee using our Double Petticoat Insulator exclusively. 
NEW YORK. 


PHILADELPHIA, PA., 
Mutual Life Insurance Building, 
10th AND CHESTNUT STREETS. 


WASHINGTON, D. C. 


eié4a f. SQVRaAE SP. 








We have two sizes of the larger Double Petticoat Glass, viz. 22 ounces 
and 18 ounces, 

Prize, for 22 ounce Double Petticoat Insulators, 644 cents net, deliv- 
ered on the dock at New York, 

Price, for 18 ounce Glass, 5% cents, 

Price, for Standard, 4 cents net same terms as above. 


The American Insulator Co. 


DOUBLE PETTICOAT. STANDARD. 


TEMPLE COURT, NEW YORE. 
T. H. ALEXANDER, 


Sadicitor and Counsellor in Y>atent Cas, 
607 7th St., Washington, D. C., 
OPPOSITE PATINT OFFICE. | 
Twenty-three Years’ P-actice. | 
| 
| 





























ELECTRICAL CASES A SPECIALTY. 
Expert examinations and opinions, relating to | 


t lA 
J 
Extra Black, Blue Black, and 
Copying, all’of superior qua- 
lity, claiming Special ex- 
cellence in the essentials of 
Fluidity, Color and Due 
rability. Circulars free. infring rements, Validity aud Scope of Patents, Ca- 


ivison, Blakeman, Taylor & Co., N.Y. | Yeats, Desizns, Trade-Marks, European and Can- | This lamp, which has attracted so much attention in Europe, by 


adian Patents. Fora yee Pate nt oe, 
r y 19) Orns.” | ‘ "s * . . ° 
ri sic ace MB sma daraoccani reason of its remarkable steadiness, can be seen in practical operation 


ft TRIG LIGHt TOW f) a. PAINE & LADD, | in New York during this month at the factory of C. E. BALL, 








vine nengaeg LBERT E. PAINE, Tate Commissioner of TWENTY-SECOND STREET AND SECOND AVENUE, 


Attorneys in Patent Causes THIRD STORY. 


THE ELGIN STEEL TOWER Co., And Solicitors of Patents, 


WASHINGTON, D.c. | | Electricians, Capitalists and others interested in the elctrical matters are invited to examue it. 
GEORGE $. BOWEN, General Manager. Elgin, Ill. 





| THIRD EDITION NOW READY. | ALFRED PFANNKUCHE, Electrician. 


THE BUTLER HARD RUDEIR (1, KELECTRIcrry 


33 MERCER STREET, NEW YORK, In Theory and Practice, | THE TROPICAL AMERICAN TELEPHONE CO., (Lim:tep.) 


Manufacturers of . 


HARD RUBBER, "le Hemis ol LeiialEugnerng pon ena ee 


auerRiGAL SuppLies “t-*™oU rs usX Pant Telephones & Telophonie Apparatus 


; Cloth, 180 Illustrations, 
Rubber Hook Insulators, Cuttin: oe postpaid by mail, on receipt of price. 
Window Tubes with Heads, FROM THE UNITED STATES TO SOUTH AMERICA, CENTRAL AMERICA. 
Key Knobs, Switch Handles, D. VAN NOSTRAND, Publisher. | MEXICO, AND THE WEST INDIA ISLANDS, 
Plug Handles, Lamp Switch Handles, 23 Murray and 27 Warren Streets, NEW YORK. 
Battery Syringes, etc., etc. ental 


Complete Catalogue of Electrical Books will be sent to | 
any address on application. 


Specialties of any PRACTICABLE CHARACTER made to order. "Zquuummmmmmmemeeeeeemeereeemeencs No. 95 Milk Street > kGoston, Mass.. TU. S. A. 


THE “MORSE” LEARNERS’ INSTRUMENT THE BEST, 


complete with Demers. Book of In- 
struction, Wire, Chemicals and all 
ir C e © , materials for operating. 


” Morse * Instrument alone, without battery. ..............00 eee eee cence eee ee eee cecereeeeersenenserene $3.00 
‘Morse ” Instrument without battery, and wound with fine wire for lines of one to fifteey miles 
Cell of battery Complete........cccccceescescsceceneccerenecnsen seetecseeesenscse srseseressseerseuss *. 
** Morse Learners’ Instrument without battery, sent by mail. sd nigh e a SOON eS >4 OO Coren nGeSeseebes Cnuy 

( Battery cannot be sent by mail.) 





































{™ Goods sent C. O. D. to all points if one-third of the amount of the om 
is sent with the order. Remit by Draft, Postal Money Order, or Registered 
Letter. Favorable arrangements made with Agents everywhere. P 

{2 We will in every case refund any remittance made us for these ,_ 
goods, if they are not feaund to be entirely satisfactory. 


You are sure of site the BEST THAT IS MADE 
if you select the * MORSE.” 











Th 66 Mors e 99 is a full size, well made, complete MORSE TELEGRAPH APPARA- 
© TUS, of the latest and best form for learners, including handsome 
Giant Sounder and Curved Key, and a large Cell of the best Gravity Battery, latest form. 


IT IS THE BEST WORKING SET OF LEARNERS’ INSTRUMENTS FOR SHORT OR LONG LINES, FROM A FEW FEET 
UP TO TWENTY MILES IN LENGTH, YET OFFERED. 


J.H. BUNNELL & CO., 
No. 112 Liberty Street, New York. 
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THE EXCELSIOR TELE PHONE WIRE. Table Showing — a Excelsior Telephone Wire. 


RECOMMENDED FOR B. & S. Resistance Breaking Twists Price 


b a ; sili ‘ ’ Gauge. per Mile. Strain. in 6 inches. per Mile. 
High conductivity, non-liability to corrosion, great — tensile 
strength, and power of overcoming stretch, or sagging, and =. X*#.-.._ 88ohms. 355 Ibs. 60 $27.00 


: a %...| Ms * 285 OC“ 69 23.00 
lightness of weight. 14..0) 18 | 205 « 78 18.50 
Put up in continuous lengths of one-half or one mile, as ae” | |lha ws — 


. ; : Wicsit fee * we 94 10.00 
desired. Samples and Further Information on Application. 


THE ELECTRICAL SUPPLY CO., Soe Acents, 


17 DEY STREET, NHW YOoREK. 





THE ELECTRIC 


grorace aD LicuT¢o. OTANDARD ELECTRICAL WORKS, 


95 Milk St., Boston, Mass. MANUFACTURERS OF— 


Organized under the Laws of Massachusetts, 


Gatnadiee Telegraph and Telephone Instruments, 


Faure’s Storage Batteries, EXCLUSIVE MANUFACTURERS AND ®ATENTEES OF THE 
Electrical Energy Accumulators, “CELEBRATED POST” (NEW GEAR WHEEL) MAGNETO BELL, 
massacnusetts, RHove tstano Manufacturing Licensees of the AMERICAN BELL TELEPHONE COMPANY, 


AND CONNECTICUT. Magneto Bells, Switch Boards and Exchange Apparatus, 





5 : 5 MANUFACTURERS OF 
AA House and Hotel Annunciators, and Burglar Alarms, &c., Same Furnished and Put up to Plans and Specifications, 
IN FIRST CLASS STYLE AND WITHDRcy LARGE STOCK ON HAND OF 


I Wires, Batteries, Insulators, Electric Light Wire and Supplies. 


Send for Illustrated Catalogue and Special Prices, 


STANDARD ELECTRICAL WORKS, 


Cincinnati, Ohio, U. S. A 


THE THOMSON-HOUSTON ELECTRIC CO. 


Principal Office, 131 Devonshire St., Boston, Mass., 
FURNISHES THE 
ONLY PERFECT AUTOMATIC, SELF-REGULATING SYS- 
as TEM OF ELECTRIC ARC-LIGHTING IN THE WORLD. 

In all desirable qualities of ELecrrio Aro Ligurs the THOMSON-HOUSTON SYSTEM 
merical é T ( (ne () has no equal. The Lights are superior in color and steadiness, and the entire apparatus is 
§ | more economical, efficient and safe, more easily managed, and less liable to aerangement than 

any other. 
WM. If. FORBES, THEO. N. VAIL, WM. R. DRIVER, THE THOMSON-HOUSTON ELECTRIC CO. was awarded the Firsr Prize for the 
President, Gent Manager. Treasurer. best system of arc lighting, and the best Are Lamp, at the Cincinnati Industrial Exposition 

of 1883. 








SS This Company owns the Original The Thomson-Houston System has been awarded superiority in all the competitive tests 
Patents of Alexander Graham Bell | t) whichit has been subjected. NEW ILLUSTRATED PAMPHLET will be 
for the Electric Speaking Telephone, 
and other patents, covering improve- 
ments upon the same, and controls, 

except for certain limited territory, EW N G LA N D U TT Oo 
under an arrangement with the West- t 
ern Union Telegraph Co., the Gold 

and Stock Telegraph Co., the Ameri PROV IDEINCS, Fe. I. 

can Speaking Telephone Co., and the MANUFACTURERS OF 
Ilarmonic Telegraph Co., the Patents __—a aT =“ 

owned by those Companies, 2nd is = _ ——— 

prepared to furnish telephones to th« E | 

citizens of the United States through = > ie 

its local Licensees, on the following 


I ogee MACHINERY 


PRIVATE LINE, & 2 id 1 -_ 7 7 
SPEAKING TUBE LINES ~“Bes ig aca eieerapi - one al 
a : Electric Light Wire 


: } m A | 
vate or Speaking Tube Lines, or con- » Wie. i, ALSO 
nections on Exchanges, will please f 


1 apply to the nearest Licensed Ex- Vie ‘mpaiag 2 
| change, when their case will be brought . = a etal Are 
rt] Ou oy eet = E & 3 D 








sent on application. 











i fo the attention of the proper local 
| Company. : ee 
, ‘urther information will be fair, ——— 5 . ; - 
| cites Aeumitcn cogaien ty th ae “Fi Braiders a avery description, 
; ; 


Company at ts office, 


4 Sei We | Por Silk, Worsted and Cotton Braid. 
No. 95 MILK STREET, BOSTON, MASS. | i 
All persons using ielephones not licensed by this Company, are hereby respectfully notifiea, that th« - -- saa 22 = x ~ = FINE CASTINGS 


are liable to prosecution, and for damages for infringement, and will be prosecuted according to th.| 3 Sige ~ leat 
ull extent of the law. ” A SPECIALTY, 








tae PRR Te Ft 
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The Coe Brass Mio. Co, 


MANUFACTURERS OF 


BRASS, 


Copper & rerman sve 


SHEETS, ROLLS, PLATES, 
WIRE, RODS & BLANKS 
OR SHELLS, 


Pure Lake Superior Copper Wire 


A SPECIALTY, 


BATTERY ZINCS. 
TORRINGTON, Litchfield Co., 


CONN., U. S. A. 





THE PAYNE 
Single and Double Valve Automatic Engine, 
Fis 





“en 
Will guarantee 20 per cent. better regulation with 
our single slide valve automaticengine than can be at- 
tained by any other engine in the market. For 
sale by E. P. Hampon & Co., 36 Cortlandt St., N Y., 


Hill, Clark & Co., Boston, Mass. Write for Circular | [a 
No. 36. B.W. Payne & Sons. Box 1450,Corning,N.Y. | = 





MAGNET STEEL 


AND ALL KINDS OF 


CHROME CAST STEEL. 


STEEL for MAGNETS 


A SPECIALTY, 


And warranted superior to all other brands 


CHROME STEEL WORKS, 


Brooklyn, E. D., N. Y. 


Cc. P. HAUCHIAN, 
Superintendent. 


S. H. KOHN, 
Proprietor, 


CHARLES WILLIAMS, JR. 


[Established 1856.] 


Nos. 109-115 COURT ST., BOSTON, MASS. 
——AUTHORIZED MANUFACTURER OF—— 


THE AMERICAN 


a 1 TELEPHONE C0. 





Magneto, Crank and Push Button 


GALL BELLS, 
ELECTRIC BELLS, 
DISTRICT BELLS 


AND 
Switches for Exchanges, 
Annunciators, &c. 
Telegraph and Electrical 


Instruments, Batteries, Wire, 
Insulators, and Telephon® 





Supplies of every description 


JARVIS ENGINEEFANG CO., 


BOSTON. 
Boilers Set with the Jarvis Pat- 
ent Furnace to burn Pea Coa!, 
Screenings or Slack without a 
blower. Send for Circulars, 





Waterbury, Conn. 


” Tron and Brass Machine Screws 


| ZING IN SHEETS AND PLATE FOR 
ELECTRICAL PURPOSES. 


Parts for Telegraph and Telephone Instruments, 


AANUFACTURED FROM 


The Buckeye Automatic Cut-Off Engine ~ AC. NORTHROP, | 





Trade Oireulars and 
practical treatise on Steam 


4 CONTRACTS 
PROMPTLY 
EXECUTED. 








Engineering free by mail. 


See oe Ee 


Iron, Brass, Steel, or Zins. 


Opportunity to Estimate on patented articles 
S from Sheet Mctul. Rod or Brass Castings, respect- 
fully solicited. 


+H. M. RAYNOR, 
















= No. 25 Bond Street, 
These engines are eniidiies constructed for heavy and continuous eas at medium or 
speeds. Highest attainable economy in consumption of steat, and superior regulation guarante e d. 


New Yerk. 

Address, BUCKEYE ENGINE CO., Salem, Ohio; or} 
GEO. A. BARNARD, Eastern Sales Agent, Astor House, N. Y. | EsTaABLISHED 
D. L. DAVIS, Sales Agent, 23 S. Canal Street, Chicago, Ill. 1859. 


WATTS, CAME DELL & C0, x 


MANUFACTURERS OF 
a iN AVA A 


=X 7 





All Forms 


FOR 


ALL PURPOSES, 
Wholesale and Retail 





Improved — 


TAM US 


IN FULL VARIETY. 
my ‘Sizes varying from 30 to 2000 H P. 
ij. ,, Preferred above all others by HARRIS -CORLISS 
the United States and Brus h 
Electric Lighting Co.’s for regu- 
larity of speed and economy STEAM ENGINES 
With Harris’ Patented Improvements 


Condensing, Non-Condensing or Compound 
SEND FOR crrouLAR. pene 
Light and Heavy Iron Castings 
The IDE Automatic Engine. 
sine PROVIDENCE, R. I 
FOR ELECTRIC LICHTING 
UNEXCELLED. 





ESTABLISHED 1864 


WILLIAM A. HARRIS 


MANUFACTURER OF 















Send for copy ** Engineers’ and Steam 
Users? Manual, by John W. Hill, f. b. 
Price, $1.25. 


66 0 T T 0 99 CAS 
ENCINE 
OVER 10,000 IN USE, 
Started Instantly by a Match, 


When Stopped ok Expense Ceases. 


Works w 1 









eee Fe se 


TINT my — 





aan 






FOR DURABILITY UNEQUALLED. 


fers special advan- 
tages for running 


"GIILNVHEVAN 2/"ONAIT LSIHDIH 


\ boiler, steam, ’ 
\ ashes or ait nd: 
e i ! H )} ance. Successfully 
t 7 . ne } adap ited inste ad of 
4 , y / steam po wer in all 

! / 
, ii r “-SegmR industries and of- 


pon ctrical_ machin- 


: ery for Telegrapt 
anda Sieshenee as well as Lighting purposes. _ 


Built in Sizes of 1,2, 4, 7,10, 15 & 25 ind. H. P. 


SCHLEICHER, SCHUMM & CO. 
“ N. E. cor, 33d & Walnut, Phila. « 
aes: a! Branch Office; 214 Randolph Street, Chicago. 


THE CHCAG LNSLATING GO, 


122 LA SALLE ST., CHICAGO, ILL., 


MANUFACTURERS OF 


TELEGRAPH, TELEPHONE AND ELECTRIC LIGHT 
INSU LATORS. 


ILLINOIS, U. S. A. 





A. L. 


IDE, SPRINGFIELD, 


WreoLBuURN RCo. 





~ Denamo lea ref lachines. 


tehbut ; 


VICTOR BISHOP & CoO., 


IMPORTERS OF DIAMONDS, 














ee 


PLATINUM 


For. all Manufacturing, Chemical, Electrical, | 
Dental, and Laboratory purposes. | 


Victor Bishop & Co., 





Including ** The Fiske & Mott High Re- 
sistance Insulator,” which, for long lines or 
wherever high insulation is required, are ny 

We inviteattention to our new “SCREW NOBS’ 

“COMBINATION HOOKS,” as pan thy to and 





ESTABLISHED 1837, *No, 883 MAIDEN LANE, NEW YORK, cheaper than any others. Correspondence solicited 
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Electric Manufacturers and 


Daily Sales of Telephone, Electric Light and 
Telegraph Stocks, also Stock of Manufacturing, 
Railroad, Mining and Gas Companies and miscella- 
neous securities of every description. 


Listing securities of a general character solicited | 


For rates of commission, terms for listing daily 
quotations and other information, address, 


ALBERT H. JOCELYN, Sec., 
DUNCAN BUILDING, 


11 Pine Street, NEW YORK. 


Misano 
STOCK EXCHANGE, 


9 NASSAU ST., N.Y.) 





TO INVESTORS. 


The Kerrn Evectrio Company having se- 
cured and paid for valuable patents covering 
a complete system of Electric Lighting, and 
having demonstrated the economy and relia- 
bility of their light, are now prepared to push 


its introduction with the utmost energy. For 


this purpose a limited amount of the stock is | 


offered for sale at $20 per share. For full 
particulars address, 
* AUSTIN GALLAGHER, 
Drexer Buintpre, 
Cor. Walland Broad Sts., N. Y. 


* Refers to Proprietors of the ELecrrica. Review. 











These carbons are made of the 
BEST MATERIALS, 


and with the latest improved machinery, of any | 


required degree of bardness, and can be 
used in all makes of Electric Lamps. 


The regular sizes, 12 inches long, run from 4 inch | 
| 


to Linch in diameter, varying by sixteenths 


Special LENGHTS and SIZES to Order. | 


Sept 16, 1879, acknowledged the Best 


A large and complete stock always on hand. 

The want of a high order of battery plate has 
long been felt. Those wishing such wou'd do well 
to use the 

BOULTON PLATES. 

Special attention is given to the manufacture of 
all sizes to order. 

Price Lists and full information furnished on ap- 
plication. 


BOULTON CARBON WORKS, 


PAYNE AYENUE, 
CLEVELAND, oO. 





fil yl) 
HEY 
ft 





| ELECTRIC COMPANY. 
Telegraph Sounder and Key. 


Not prepaid, $1.50, Prepaid, $2.00, 





NEW ELECTRIC CALL, 75c.; NEW ANNUNCIATOR 
DROP, Z5c.3 NEW SOUNDER, $1.00; NEW SELF- 
CLOSING KEY, 75c.; PUSH BUTTONS, 20c. prepaid; 
6 DROP ANNUNCIATOR, COMPLETE, $6. 
Batteries, Wire, etc., for the above-named instru- 
ments. Liberal Discount to the trade. 





The undersigned have thoroughly tested the 
* Lockwood & Foster Telegraph Sounder and Key,” 
and Electric Bell, and find them both reliable, prac- 
tical, working instruments. We therefore endorse 
them as the best and cheapest in the market. 

Signed, THe Freeman Evectrican Mr’c Co., 

Ss. D. Mort, 181 William Street, N. Y. 
Electrical Draughtsman and Expert, ee 

59 Astor House, N. Y. 

We guarantee our Telegraph Sounder and Elcc- 
tric Call to work further with same b —_—— power 
than any other sounder or Callin the world. Send 
for circular and remit for sample with your order. 

(2 AGENTS WANTED. 23 
Lockwood & Foster Electric Company, 
21 PARK ROW, N. Y. 


HLECTRICAT REVIHW. 
— — — 


‘Law 


American Electrical: Work one 





| MANUFACTURERS OF 


Patent Finished Insulated. 


Electric Wires, 


TELEPHONE AND ELECTRIC CORDAGE, 


ELECTRIC LIGHT WIRE |! 
MAGNET WIRE, 
PAANNUNCIATOR WIRE, LEADENCASED WIRE | * 
ANTLINDUCTION AERIAL AND UNDER- |The BEST Open Circuit Battery in the 
World and the CHEAPEST. 


GROUND CABLES ETC., ET 
Combines all the advantages of the best of the 


OFFICE AND FACTORY : 
No. 67 STEWART STREET, | 

othors, Without any of their disadvantages, 
Thousands sold monthly. Send for circular. 


PROVIDENCE, R. I. 
EUGENE F. PHILLIPS, President. Manufactured and sold by the 
LAW TELEGRAPH CO,, 


W. H. SAWYER, Secretary and Electrician. | 
'140 Fulton St., New York. 
J] 


PARTRIGK & CARTER, 
LECLANCHE 








tty 








| 
Philadelphia, Pa., 


| MANUFACTURERS OF 
| 
| 
| 
| 


Telephone, Telerraph 


And Electrical Instruments and Supplies 





Among our SPECIALTIES are the CELEBRATED 





| Not the Cheapest, but GUARANTEED THE BEST. 
COMPLETE OUTFIT ONLY $5.00. 


The Fitch Chlorine Battery, patented 
Battery in 
use for Telephones, Annunciators, Call Bells, ete. 
Price, $1.50 per cell. Liberal discount to the trade. 
The Acme Steel Lever Key, best and most | 
perfect Key ever placed before the telegraphic pro- 
fession ; po by hundreds of the most expert | 
delegraphers in the country Price by mail, $3 00. | 
The Original Giant Sounder, price $ gx 
ists. 








ris LDaitery, Complete. Size of Jar, 6x4} inches. 


THE CREAT 


‘TELEPHONE BATTERY. 


The Standard Open Circuit Battery of the World. 


IVER 500,060 CELLS NOW IN USE IN THE UNITED STATIS 
AND 1,000,000 Ik? EUROPE. 
ADOPTED BY ALL THE 


'Telephone Companies. 


INCANDESCENT: LAMP] "=:22no"*, .comPantes 


MOST ECONOMICAL. 
WANTED. 


Beware of Infringements and Cheap Inmitations, 
Inventors of Incandescent Lamps wishing 


mail. Send for our catalogues and price 
Correspondence solicited 


PARTRICK & CARTER, 


Telephone, Telegraph & Electrical Instruments 
and Supplies of every description, 


{14 SOUTH 2d ST., PHILADELPHIA, PA. 








to sell patents can send description, terms, LECLANCHE BATTERY CO. 


und specimen lamp to H, care of Erecrxsoat. | 149 W. 18th St., N. Y., or 
| Review, 23 Park Row, New York. L. G. TILLOTSON & €0., 5 & ¥ Dey St., N. Y. 
} 








| 
LINE. _ 





Viaduct Manufacturin 


g Co. 
OF BALTIMORE. 2 


(Successors to late firm of Davis & Warts.) 
A. G. DAVIS, President. 


ELECTRICAL GOODS OF EVERY DESCRIPTION. 


Telephone, Telegraph, Electric Light and 
American District Supplies. 


SEND FOR ILLUSTRATED CATALOGUE, 


MAGNETO SIGNAL BELLS, 


NO BATTERY REQUIRED.  ¢ 





(TH BERMAN & 


Battery. 
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HAND BATTERY, 
The Greatest Open 
Circuit Battery 
in the World. 
Superior to the Leclan- 
che and all others, for 
Telephone, Annunciator, 
Burglar Alerm, end ali 
open cirevit work. 
Price (corplete) $1.20. 










| 








Liberal discount to 
dealers. 


Send for descriptive Cir- 
cular and Price List. 


BERGMANN & CO. 

P Tlectrical Works, 

———— 292, 204, 206 & 298 
fOct. 16, 1883. AVENUE B, 

D Nov. 20, 1883. NEW YORK, N.Y. 


ALFRED F. MOORE, 


MANUFACTURER OF 


Insulated Wire, 


—FOR— 


Telephone, Telegraph and Electric Light, 
OFFICE, LINE, 


—AND— 


ANNUNCIATOR WIRE, 
Magnet Wire and Flexible Cordage, 


200 & 202 N. THIRD ST., 


PHILADELPHIA, PA. 


PHOSPHOR-BRONZE 


TELEPHONE WIRE, 


Insulated and Bare. 








| Pat’ 














& = e 
id Piesfeher- Bienze. ai 


| Combines High Electrical Conductivity and Resist 
ance to Corrosion with Lightness and Tenacity. 


Standard Sizes, 16, 17, and 18, Stubs’ Gauge. 


ADDRESS ; 


The Phosphor-Bronze Smelting Co, (limite, 


512 ARCH ST., PHILADELPHIA, PA. * 
Owners - of - the - Umted - States - Phosphor-Bronze - Patents. 
Cole Manufacturers of Phosphor-Bronze in the United States. 





IC LIGHT . 


PH SUPPLIES \ 
‘a 


DIAMOND 


TRADE MARK 
wl 


CE 
317 DES wewrorK 


SPIRAL 
TELEPHONE 


WIRE. 
Tor Long & Shor, Distance Telephon 


Patents allowed April 24, July 25, 1883. 





























American Spiral 
Telephone Wire Company, 


43 Milk Street, 





| $4, to $6, each. Discount on larae lots. 





BosToOoONm,. MASS. 





ing RRR Ce TE 


2NRMcam tas 





Teens ete OEE 


* 
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by ges The B , Bishop Gutta-Percha|s. w- FRENCH, W. C. DEWEY, FRANK F, BULLARD, 


President. Treasures. “ ‘ . 
TRENTON IRON CO, WORKS. | ee 


| 
sunit tin wat = eg, PALMER WIRE COMPANY 


sherry PALMER, MASSACHUSETT 
Telegraph and Telephone Lines. ” 


WORKS AND OFFICE AT | 
TRENTON, NEW JERSEY 
* NEW YORK OFFICE: ~ | 
Cooper, Hewitt & Co., 17 Burling Ship. 
PHILADELPHIA OFFICE: 
21 NORTH FOURTH STREE | 








Original and only Manufacturers in the United States. . Sits iff zs ay 
GUTTA-PERCHA INSULATED | 
Submarine Telegraph Cables, | CA LVA N IZ E D 


50 Regular Sizes. One to Ten Conductors. 


} Hempen-Armored Covered. | 
| Aerial Telegraph Cables, 








Lead or liempen Covered. 
ANTI-INDUCTION In Long Lengths, by our Continuous Process, and Pronounced by all Users as 




















—— == | Telephone (Lead-Covered) Cables, | Unsurpassed in 
—s | #8 used by the Metropolitan Telephone & Telegraph Co. ALITY OF MATERIAL, rs 
CEDAR Torpedo Cables, QU INISH AND CONDUCTIVITY. 
+ Recommended by the European and South American The quality of all wire shipped by us guaranteed to be equal to the best. Testimonials furnished if 
TE L k ¢ RAP H PO IL, KS baaehanmmanescoe desired. Put up io half-mile lengths. 
= ’ < eS. : . 
Lant-Ouvesed Calton, Approximate diameter of Wire drawn by PALMER WIRE GAUGE, in thousandths parts of an inch. 
95 : Gutta-Percha Office Wire, Leading and Connecting | No. 4—.225 No. 7—.177 No. 10—.185 No. 18—.092 No. 16—.063 
From 25 to 60 Feet in Length, Wire, No. 5—.207 No. 8~—.162 No. 11—.120 No. 14—.080 No. 17—.054 
Seasoned ready for immediate delivery. The Larg- For Subaqueous Mining and all other Electrical purposes. | Wo, 6—,]92 No. 9—.148 No. 19—.105 No. 15—.072 No. 18—.047 
est and Best Selected Stock in Michigan. We Mark s Compound Insulated Wire, wise —— , z 
quote prices delivered at any Railroad or Office, Outdoor, Underground, and Battery Use. orrespondence Solicited. 
Station in the United States. G. P. Office Wire, Cotton-Covered. New York Office 1 5 Courtlandt Street 
. poping . . x e 
WN ALSO HAVE ALWAYS ON TAND: 
BRO LEE & CO. 3| Wires of every variety of Insulation, FRANK B. KNIGHT, General Agent. 
>) "] ‘TI. | Magnet Wire, Telephone Flexible Cords, Flexible 
tes ieadicene o> | Elevator Cables, Electric Cordage, Burglar-Alarm | =m 
(Please mention this paper. 1 and Annunciator Wire, Electric Light Wire, Cord- 
age and Cables, Lead-Covered Wire, and every 
| description of pure Gutta-Percha goods, Gutta- JOHN H. MUEGGE, 
| Percha Sheet, for Cable Splices; G. P. Chemical 7 j 
HANDSOME PO L ESi DURABLE, | Vessels for Acids, ete. IMPORTER OF 
. Acents for Reception of Orders and Sale of Goods; p A | N U NM. 
L. G. TILLOTSON & CO., 5 & 7 Dey St., New York. | L I FIRE & BURGLAR PROOF, 
= WILLIAM HEATON, 503 Chestnut St., Phila. ‘i hae ay ae A tipi et Contes Apparatus > 9 1 B R A D 
rucibles, Vessels, &c., Wire for Electrical Purposes € ¥ W 
= Thirty-three years’ . xperie — has be panel that | Plate and Wire for Dentists. Sc raps Purchased. A V, 
= | neither the electrical nor mechanical qualities of 
vit! her G vutta: Percha or ( opper deteriorate by long No. 91 Liberty St., New York. NEW Y ORK ® 


| working or submersion, consequently the best form 
of a Submarine Telegraph cable will be that in | 
which these conditions were fulfilled. - E.rtractsrom 
Report on Cables, by Willoughby Smith. | 
MANUFACTURED BY 


| 
wate Bishop Gutta- Percha Works. | 


coves Oiled Sales Eleetnc Lighting Co. 
> nie island ets mavernornee 
Telephone and WESTON DYNAMO- 





THE 











CANADIAN CEDAR POLES, the best 
im uses live 25 to 35 years: good ap- 
pearance, Prompt delivery at Buffalo 
Black Rock or Suspension Bridge, N.X. 


ee ae | ‘Electric Co, ELECTRIC MACHINES 


ACTON, Ont., Canada. ———— 


PROVIDENCE, R. |., 


ROYCE & MAREAN, siggy For both Arc and Incandescent Lighting. 


DEALERS IN Providence Telephone 


AL APPARATUS, , tch-Boards, | 
ved Telephone Sapplis, Pn as ‘WESTON ARC LAMPS, AUTOMATIC REGULATORS, 


No, 1408 Penna, Avene, ee ee one FIXTURES, CARBONS, &c. 


Opp. Willard's Tiotel, WASHINGTON, D. 6. 


conte EY Howard Safety Lian, 


National Electric Company, For protection to telephone subscribers | MAXIM INCANDESCENT LAMP e 


against Lightning or Eleetric Light 


currents. 
ELECTRICAL SUPPLIES Pei ed — Appliances of And all Apparatus necessary for themost COMPLE TE, EF FI- 
AND APPARATUS, y seen |\CIENT and RELIABLE SYSTEMS of Electric Are and 


Manufacturers and constructors hea 


1413 G STREET, WASHINGTON, D.C, | Lightning Rods upon scientific | 


Estimates furnished. Correspondence solicited. | iPles. 
Licensees vof The Time Telegraph | 


WwW io Pp oO 3 = & CO. States. Ener getic men with capital | “ l l 7 . 
shciade wanted to form Sheet plants in seed 
































incandescent Lighting. 








Oorner North & Lexington Streets, not yet disposed of. George W. Hebard, Pres. Leonard E. Curtis, See. Ph. Ferd. Kobbé, 7'reas. 
BALTIMORE, MD. Correspondence solicited from in- TRUSTEES: 
ventors, or parties having electrical “Marcel ees Edward Weston, Henry B. Hyde, Anson Phelps Stokes, 
Valter atch, John A. Stewart, Charles R. Flint, Henry Day, 
Telegraph, Telephone and novelties, with a view either to pur- Robert B. Minturn, Louis Fitzgerald, George W. Hebard, Leonard E. Curtis, 
chase or introduction as agents. | ‘Thomas H. Hubbard. . 


a 
— wo President. 


Electric Light Supplies. 5 


| 
THE BEST OF EVERYTHING | “DUXBU RY, Sec 


AND AT LOWEST PRICES F. MH. GARDINER, jC |Perfect Automatic Reg uiation in both Systems. 








g@” SEND FOR CATALOGUE. gu 






















Western Electric Company. 














i 





(Chicago Factory, 227 to 251 South Clinton Street.) 
MANUFACTURERS OF 


TELEGRAPH and TELEPHONE APPARATOS 


AND SUPPLIES OF EVERY DESCRIPTION. 
Hotel and House Annunciators, Burglar Alarms and Call Bells, 
Electro-Mercurial Fire Alarm, Electric Gas-Lighting Apparatus, 
Magneto Call Bells, Telephone Exchange Switch Boards, ete. 


UNDERGROUND AND AERIAL CABLES. 


Correspondence Solicited. 


CHICAGO, BOSTON, NEW YORK. 





A { ’ D AY KERITE INSULATED 
FX. : TELEGRAPH & TELEPHONE 





WIRE & CABLES, 


OFFICE, 120 BROADWAY, N. Y.—FACTORY, SEYMOUR, CONN. 


Anti-Induction Kerite Telephone Gables. 


Some of them Two Miles in Length, are in use in several cities, and are found to WORK PERFECTLY 
for that distance. EMINENT ELECTRICIANS and PRACTICAL TELEGRAPHISTS commend and 
recognize the Kerite Insulation as superior to all others. At the Centennial Exhibition 
at Philadelphia, Sir William Thomson, the eminent Electrician and Scientist, 
awarded to the KERITE INSULATED WIRE AND CABLES 


A DIPLOMA 


FOR ‘* EXCELLENCE OF THE INSULATION AND DURABILITY OF THE INSULATOR.” 


GENERAL AGENT: 


CLARK B. HOTCHKISS,—120 BROADWAY, NEW YORK. 
THE BAXTER ELECTRIC LIGHT C0: 


Is prepared to negotiate for New 
Piants. Complete. 





THe BAXTER 


IMPROVEMENT IN 


ELECTRIC LAMPS 


IS THE 
Greatest Invention in Arc Lighting 
yet made. 

Efficient, Reliable and More Economical than any 
other Lamp in the World, and can be applied to any 
System. SAVES FROM ONE-HALF TO THREE-QUAR- 
TERS THE COST OF CARBONS. 

For terms for territory and cost of Baxter attachment, 
address : 


THE BAXTER ELECTRIC LIGHT COMPANY, 


MILLS BUILDING, 
NEW YORK. 


‘The Keystone Electric Co. of Philadelphia, Agents for Pennsylvania. 
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HE ANSONIA BRASS & COPPER 60, 


MANUFACTURERS OF 
PURE ELECTRIC COPPER WIRE, 
For Magnets, Telephones, Electric Light, &c., 
| Patented Fire-Proof Electric Light Line Wire, 
| PATENTED FIRE & WEATHER PROOF ELECTRIC LIGHT LINE WIRE, 
Patented Paragon Line Wire—Fire Proof, Water Proof, 

| “ ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE, 
Wrought Metal Gongs for Annunciators, 

Rods, Battery Copper, &c. 
WAREROOMS : 
19 AND 21 CLIFF STREET, NEW YORK CITY. 


Factories, piontok 4 Conn. 


T 


| eee &e., Zine 





| (Homes, Booth and Haydens, 


MANUFACTURERS OF 


== FIREPROOF ELECTRIC LIGHT WIRE, 


From Pure Lake Superior Copper.—Conductivity Guaranteed. 
PATENT 


“Ke K.” Insulated Copper and Iron Wire, 
| FOR TELEPHONE AND TELEGRAPH USE. 
General Agents for the Pittsburgh Carbon Co. 


49 CHAMBERS ST., NEW YORK; 18 FEDERAL ST., BOSTON. 


WORKS AT WATERBURY, CONN. 


ARMINGTON & SIMS ENGINE 
swaeore, GOLD MEDAL 


at the Cincinnati eatin: and a special Diploma ‘‘ for the Best Quick Acting Engine, 
| for its Intrinsic Merit, Many Points of Excellence, and Thorough W orkmanship.” Also 
| the first Medal at the Southern Exposition at Louisville, Ky., ‘‘for the Best Quick Acting 
| Steam Engine for Electric Light ;” also the Highest Award of the Industrial Exhibition 
Association, Toronto, Canada, for High Speed Engines Built and Exhibited by the John 
| Doty Steam Engine Company. 


ARMINGTON & SIMS ENGINE CO. 


PROVIDENCE, R. I. 


SELLING AGENTS: 
JARVIS ENGINEERING CO., 61 Oliver St., Boston. MARKLE & HALL, Detrost, Mich. 
POND ENGINEERING CO., St. Louis, Mo. J. F. RANDALL, Warren, Ohio. 
H. B. SMITH MACHINE CO., Phila., Pa. T. W. ANDERSON, Houston, Texas. 


M. F. MOORE, Cen. Agent, 
No. 15 Cortlandt Street, New York. 


Tne BRUSH ELECTRIC Co, “222 


OFRIO. 
Manufacturers under all the Patents of Z 
CHAS. F. BRUSH for Electric Light Machines. 
| WLECTRIC LIGHTING, STORAGE BATTERIES, Eve. evausane mee. 


We furnish the only complete and PERFECT 











Sole 


rhe 


SYSTEM of electric lighting. No. No.of No, of Horse ; 

s I s y Price. 

THE BEST DYNAMO MACHINES. Moh. 2,000 e p. 1,200 ¢. P- Required = 
THE BEST ARC LAMPS. 2 1 114 $390.00 
2 2 11g 390.00 
rhe Only Fractical Storage Batteries B 2 |B 415.00 
4 4 4 565.00 
The Purest and best Carbons, & , | ¢ | Se 
Our prices are the lowest, our factory the largest and 5 10 8 900, 01 
our business the most extensive in the world to-day. 5 ’ 15 “ ; age 

j 20 5 

Price, Single Lamps $50.00, Double Lamps $60.00, : 80 14 1'500.00 
SEND FOR DETAILS. q 80 92 2,000.00 
" = TO “1 reT 7 45 22 2,009.06 
THE BRUSH ELECTRIC CO, 2, « | @ | 2 2oonot 


No. 104 EUCLID AVE., CLEVELAND, OHIO. 


[NCANDESCENT LIGHTS 
SWAN INCANDESCENT ELECTRIC LIGHT CO, 


OWNERS OF THE 


SWAN PATENTS FOR THE UNITED STATES, 


ARE PREPARED TO GRANT LICENSES TO COMPANIES TO SELL AND USE THE SWAN INCAN- 
DESCENT LAMP, INCLUDING OUR PATENTED HOLDERS, SWITCHES, CUT-OFFS, ETC. WE 
GUARANTEE OUR LAMP AND TO DEFEND THE VALIDITY OF OUR PATENTS. FOR TERMS 


OR INFORMATION, APPLY TO 
THE SWAN INCANDESCENT ELECTRIC LIGHT co., 
R53 Broadwav: Cor. 14th Street, New York 




















